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Abstract 
Nutritional changes and associated lifestyle-impacting non-communicable diseases are now very 
evident in many developing countries, including the Kingdom of Saudi Arabia (KSA). KSA has, in 
the last few decades, experienced rapid socio-cultural change as a consequence of the economic 
boom in the Arabian Gulf. KSA has a much more Westernized standard of living directly affecting 
people’s food choices and eating habits. This “nutritional transition” has been blamed for the rising 
rates of overweight and obesity observed in Saudi Arabian children. A better understanding of the 
relationships between obesity and eating practices and lifestyle factors is necessary for the effective 
prevention and management of obesity in children. Therefore, the objectives of this PhD work are 
to investigate and build a scientific evidence base of food habits, food consumption, fast food 
intake, food frequency, lifestyles, physical activity (PA), and parental external environmental view 
factors in different urban socio-demographics of (obese and normal-weight) Saudi Arabian boys 
and girls aged 9.00 to 11.99 years.  
This research investigated the relationship between these aforementioned factors that may lead to 
normal weight and/or obesity in these two groups. Data collection for this multicenter cross-
sectional study were obtained from December 2015 to March 2016 in the capital of KSA, Riyadh. 
Participants were divided into two groups (obese/normal-weight), and further stratified by sex: a 
total of 1023 child (468 boys and 555 girls), and their 2046 parents/guardians were recruited. The 
obese group consisted of 497 children (232 boys and 265 girls), the normal-weight group consisted 
of 526 children (236 boys and 290 girls). The obese group were classified as BMI >= 95th 
percentile, while a BMI between the 25th to 75th percentile classified the normal weight group. 
This BMI classification is based on current height and weight using age and gender norms devised 
by the Centers for Disease Control and Prevention (CDC).  
Participants in each group were randomly selected using a multistage stratified cluster-sampling 
technique. A self-paced questionnaire collected the required data. Weight, height, BMI, and waist 
circumference were measured, and bioelectrical impedance analysis were performed for all 
children. For parents/guardians, only the weight, height, and BMI were measured, in addition to 
age. Collected data were uploaded and analyzed using SPSS statistical software, and both univariate 
and multivariate analyses were conducted. Ethical approval for this study was granted by the 
Institutional Review Board (IRB) at the Ministry of Health in Saudi Arabia (Approval no. 15-
336E). The Ethical Clearance for Research Involving Human Participants was reviewed and 
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obtained from The University of Queensland Behavioral and Social Sciences Ethical Review 
Committee (BSSERC) (Approval no. 2015001629). Permission to conduct the study at primary 
schools was obtained from the Ministry of Education in KSA. Written informed consent was 
obtained from parents/guardians of the children who participated. 
The in-depth analysis of sociodemographic characteristics and dietary habits produced the 
following results. Lack of space in the home environment to undertake PA was identified as a 
significant risk factor for obesity between obese and normal weight groups (p<0.001) and stratified 
by sex (boys, p=0.006; girls, p=0.014). Calories consumed/day were significantly different between 
the groups (p<0.001), and stratified by sex (boys, p<0.001; girls, p=0.034). These significant 
differences continued if soft drinks were freely available in the home (boys, p<0.001; girls, 
P=0.024; groups, p<0.001) and for children with good close friends (p<0.001). Furthermore, family 
income (p=0.027); eating snacks before sleep (p<0.001); eating away from home (p<0.001); eating 
from the school canteen (p=0.042); eating while returning home from school (p<0.001); parents 
reading food labels (p=0.002); keeping non-core food freely available at home (p=0.009), were all 
significantly different between groups, specifically among boys. Obese parents clearly emerged as a 
high-risk factor for their children themselves becoming obese in both groups, especially mothers’ 
weight (p=0.034), mothers’ BMI (p=0.038), and fathers’ BMI (p=0.037). 
Compared with normal-weight groups, intake frequency of fast food consumption/week was higher 
among the obese groups (p<0.001), irrespective of fast-food consumption outside or inside the 
home; and larger portion sizes were preferred in obese groups (p<0.001). Families eating fast-food 
meals together was a protective factor against obesity (OR=2.67 95% CI=1.44-4.96, p<0.001), with 
similar results for families ordering from a ‘healthy meals menu’ for their children (OR=1.90; 
95%CI=1.24-2.90, p=0.002). Taste of fast-foods (p=0.021), child-friendly menu (p=0.020) and 
meal cost (p<0.001) were identified as main reasons why parents took their children to fast-food 
restaurants; these data were replicated for parents with obese boys, but not girls. 
Results of participant’s lifestyles and sedentary behaviors indicated that hours spent watching 
TV/DVD/Videos were not significantly different between the participating groups or sex, or if 
watching on weekdays (p=0.755) or weekends (p=0.934). Electronic device utilisation hours, 
however, were significantly different between the groups, specifically amongst the boys. It was 
noted that obese children, particularly during weekdays, had higher utilisation of tablets and mobile 
phones at (p<0.001) on weekdays and weekends. The most popular electronic device owned was a 
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tablet (67.1% and 70.2% among normal weight and obese groups, respectively). This was followed 
by gaming consoles, predominantly owned by boys rather than girls. Ownership of a smartphone 
was significantly higher amongst the obese group (P=0.019), especially in boys (P=0.012). For PA 
and its related behaviors, the study found children being “active” during physical education 
significantly differed between groups (P<0.001), and was stratified by sex (boys, P<0.001; girls, 
P=0.039). Regular child activity frequency/week, i.e., jogging or running (p=0.020), bicycling 
(P<0.001), moderate-to-vigorous PA (MVPA) (P=0.021), vigorous PA (VPA) (P<0.001) and 
household work (P=0.009), varied significantly between the groups, particularly for boys. The best 
places for all children to undertake PA were at home and school. Public parks and schools were 
highly preferred by normal weight boys and girls, respectively. Normal weight children, especially 
boys, clearly indicated being very active during most recess breaks: the difference was significant 
(P<0.001). Sleeping hours were not significantly different between the participating groups or for 
both genders. 
107 food items were analysed through the utilisation of Food Frequency Questionnaires (FFQ).  
Results of average eating times in the last 12 months were shown as never consumed, monthly, 
weekly and daily. Monthly frequency intake results revealed that: firstly, normal weight children 
consumed small servings of white bread, sweetened biscuits, corn, nuts, plain popcorn, and ghee; 
and secondly, obese children consumed significantly more servings of meat and its products, 
flavored yoghurt, peanut butter, and sweetened tea. For weekly and daily frequency intake it can be 
concluded generally that foods items high in calories with a high density of fat and sugar were 
consumed with high frequency by obese children. However, this was not the case for normal weight 
children. 
Lastly, results concerning parents’ perspectives were discussed regarding 12 different external 
factors. These factors include parental views regarding the influence of neighbourhood safety, 
school roles, local built environment, local weather, the parents themselves, and multiplicity of 
nearby fast food outlets. When comparing the parents’ perceptions of how these factors affected 
their child’s weight, it emerged that there were no significant differences between the parents when 
it came to both sample groups and gender. However, parents of obese boys disagreed more with the 
statement “school does its role in promoting a healthy lifestyle”, while parents of normal weight 
children tended to be “neutral”; here the difference was significant (p=0.004). In addition, boys’ 
parents but not girls’ parents were more likely to blame the built environment as non-healthy, 
especially for obese boys, and this difference was significant (p=0.002). 
v 
 
All the results documented in this PhD research help to build up a solid scientific evidence base. 
They highlight and provide specific opportunities to produce valid targeted intervention strategies 
for the prevention and management of rising obesity rates amongst Saudi Arabian society, 
especially school-aged children. 
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CHAPTER 1 – INTRODUCTION  
1.1 Background 
1.1.1 Saudi Arabia 
The Kingdom of Saudi Arabia (KSA), despite its apparent wealth generated through decades of 
exports of oil to many nations, is still considered to be a developing country. It is strategically 
located at the heart of the Arabian Gulf and being at the cross-roads of Asia, Europe and Africa, its 
cultural and geographical influence are strategically, internationally, and economically important. It 
has always been a major hub of activity because KSA is bordered by the Arabian Gulf to the east, 
the Red Sea to the west and the Arabian Sea to the south. Most of the surface area (which exceeds 
2,240,000 km2) is desert (1). In 2017, the Saudi population was 32,552,336 but only 20,408,362 
(62.7%) are actually Saudi citizens, of which 39.1% are younger than 18 years of age. In terms of 
gender, men constitute 50.94% of the population while women are 49.06%. The remaining 12 
million are non-Saudi people living and working in the country, in which 85% of them are from 
India, Pakistan, Bangladesh, Egypt, the Philippines, Yamen, Indonesia, and Sudan. The remaining 
15% are mainly from western countries such as the United States and European Union, and from 
other Arab and African countries (2). 
KSA is divided into 13 administrative regions (emirates), and in turn these are organized into 
several provinces. The most important region and second largest in area among these is the centrally 
located Al-Riyadh region. It is the site of the capital city of the Kingdom, Riyadh; (the focus of the 
research in this thesis). KSA did not achieve its economic importance until the discovery of massive 
quantities of oil in the 1930s. The Kingdom has approximately one quarter of the world’s proven oil 
reserves and this natural wealth has been boosted with the finding of natural gas in its territories. 
These natural resources which for many decades have powered the economies of western nations, 
and indeed the now globalised economy, has enabled the KSA to change from an underdeveloped 
backwater to a modern and first-world economy (1). Such has been the rapid transformation, that 
from 2004-2013, Saudi Arabian households’ incomes rose by nearly 75% (3). By 2050, it is 
expected that nearly 90% of the Saudi population will be living in urban areas of the country (4). 
The revenues from oil and other natural resources have resulted in a very rapid and significant level 
of urbanization which has greatly impacted on different aspects of lifestyle. Particularly affected 
have been the nutritional, physical, and sedentary habits of Saudis’. It is, therefore, not surprising to 
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read about the rising incidence of non-communicable diseases and conditions that have long 
affected people in western countries, for example obesity (5). In KSA, obesity and other health 
conditions, are approaching the levels long reported in industrialized countries (6). 
1.1.2 Obesity in Saudi Arabia 
KSA is identified as a country experiencing a high prevalence of obesity (7). Elevated rates of 
weight problems in the Saudi population are now deemed to constitute an obesity epidemic (8), and 
the prevalence is increasing (7, 9). Between 1980 and 2013, KSA reported one of the world’s 
largest increases in the rate of obesity (10). Since 1992 up to the present day, the relative increase in 
obesity prevalence, in both genders, is extremely high (>200%) (11). KSA now ranks as the world’s 
15th most obese country (6). A survey conducted between 1995-2000 on 17,232 cardiac disease 
patients - both adult males and females – revealed that overall, overweight and obesity prevalence 
was 36.9% and 35.6% respectively, which makes 72.5% of the Saudi population either overweight 
or obese (12). Another life expectancy study conducted in 2006 showed that the rate of obesity was 
45% for males and 51% for females (13). A cross-sectional study conducted in 2012 on 2,548 adults 
(18-60 years), specifically in the western region of KSA, concluded that 55.1% of the sample were 
overweight or obese (14). A survey conducted in 2013 showed that the overall overweight or 
obesity prevalence was 61.5% in adult females and 57.5% in adult males (15). Among young 
adults, one analysis undertaken in 2016 on 2,382 people aged between 15-24, found that 38.2% of 
males and 43.9% of females are either overweight or obese (16). It is predicted that by 2022 the 
prevalence of these rates will reach 41% in males and 78% in females (11).  
1.1.3 Obesity in Saudi Arabian Children 
The elevated rates of overweight and obesity in Saudi Arabian children are now deemed to be an 
epidemic (8). Data from 2010 showed the prevalence of overweight and obesity in children and 
young individuals (2–18 years) was 42.0%, and it was 47.6% in 10-18 years old (17). Another well 
designed RCT, in 2010, using a large cohort of randomly selected cross-sectional national 
represented sample in addition to the references of prevalence data and comparison were calculated 
using both 2007 World Health Organization (WHO) and 2000 Centers for Disease Control and 
Prevention (CDC) standard, in the same year indicated that the prevalence of overweight and 
obesity in youth (5–18 years) was 34.4%: specifically, 37.0% in upper primary school children (9–
12 years), and up to 38.2% in secondary school children (13–15 years) (9). In comparison to 2002, 
the prevalence of overweight and obesity in 9 to 12-year-old children was only 16.8% (18), 
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meaning the prevalence has more than doubled in less than 10 years in this age group, and the 
prevalence of obesity in the subsequent adult population is expected to continue rising in the 
coming years. According to a WHO report, in 2016, it was estimated that at least 53% of Saudi 
Arabian children were either overweight (35.6%) or obese (17.4%) (19). These growth rates cannot 
be ignored, and are particularly significant, as the WHO report also states that the percentage of 
children under 15 years of age account for nearly 35% of the total population. For this very reason, 
obesity prevention intervention programs for Saudi children are urgently required because on a 
national scale there are long-term health implications involved.  
1.2 Rationale of the study 
Childhood obesity is reaching disturbing levels in many developed and developing countries, 
posing an urgent and complex public health challenge (20). Prevention and control of non-
communicable diseases, such as obesity, are considered a core priority at a global level (21). 
Obesity is predicted to have both epidemic and pandemic characteristics (22). Obesity prevention 
and intervention in children is a topic of great interest and importance in the health of many nations. 
This growing health problem concerning obesity in Saudi children must be dealt with (17), and 
prevention has become a major priority (7). This PhD research study focuses on schoolchildren as 
an important category of the Saudi Arabian community. Saudi Arabia’s large cohort of young 
people is a fast-growing one and largely characterizes the population of KSA (23). Children of 
today are the adults of tomorrow and, without proper intervention, obesity could potentially become 
a generation cultural norm.  
In the context of the continuing increased levels of obesity in Saudi Arabian children, and the 
associated secondary comorbidities, there is a critical and urgent need to develop obesity prevention 
interventions that reverse increasing trends of obesity and limits the resulting – and damaging - 
health consequences (24). A few global studies reporting successful interventions that curb 
childhood obesity have been published (25-27). One systematic review of global prevention 
interventions programs to combat obesity in 6 to 12 years children found only nine of 22 studies 
reported significant positive outcomes (28). In Saudi Arabia, limited research supports claims of a 
high prevalence of overweight/obesity among Saudi Arabian children, but the focus has been on 
primary schoolchildren to describe examined and detailed effects of different factors associated 
with childhood obesity. These included eating patterns and habits, socio-demographic differentials, 
lifestyle, behavioural factors, environmental factors, etc. Such analyses are also limited to only male 
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or female school children, adolescents, a single city and/or single hospital or clinic (29-35), with 
small sample sizes. 
Providing evidence-based data on obesity in Saudi Arabian primary school age children is critically 
needed. Therefore, the main aim of this PhD project is to investigate and obtain information about 
factors that may affect Saudi Arabian boys’ and girls’ weight status, using social-ecological theory 
in both obese and normal weight children. Secondary to this is to collect nutrition and activity 
behaviour data to generate guidelines for interventions. Such interventions should target the factors 
in urban Saudi children that may contribute to their overweight physical condition. 
The findings and results from this project are expected to provide substantive unique information on 
nutrition, foods and eating habits, fast food consumption, lifestyle, physical behaviours, and 
environmental and external factors that play a role in elevating the incidence of obesity in Saudi 
children. The desired outcome will be to elucidate evidence-based realistic and achievable treatment 
strategies for clinical implementation. This study is the first of its kind to be conducted in urban 
areas of Saudi Arabia, providing comparative data on many factors and variables of obese and 
normal weight primary school children from these locations. 
Obesity, as with any other chronic disease, requires multiple levels of support to eradicate. 
Comprehensive culturally-specific weight interventions are important and more effective (28,36). 
Thus, this study is designed with the intention to identify factors in the individual, the family, 
parent, and the community that impact on weight status in a sample of Saudi Arabian children from 
the capital city, Riyadh. This research is designed to gather information on multiple factors in a 
social-ecological framework that has been linked to obesity in different populations. Furthermore, 
the possible effects of these factors are examined with reference to urban Saudi children between 
the ages of 9.00 and 11.99 years.  
There is a marked mismatch between the public health importance of childhood obesity and the 
number and quality of the studies conducted so far to assess dietary habits, lifestyles, physical 
activity, and external environment interventions for weight reduction in children (37,38). However, 
there is little evidence supporting the current recommendations to reduce obesity in this stage of life 
(39). Consequently, well-designed intervention studies (38) on the long-term effectiveness of 
alternative diets, physical activity, and lifestyle etc., are urgently needed to provide a basis for 
evidence-based recommendations (38-41). This is especially the case in the 9-12 age group in KSA.  
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Conducting a study in this age group is relevant and effective (36), because due to the extensive 
physical, behavioural, cognitive, and emotional growth and development that occurs (42). It is a 
period between childhood and adolescence, where people are normally referred to as 
“preadolescents” or preteens. During this period, if children are confident and feel positive about 
themselves, they are better prepared to move on to take more risks and gain a better understanding 
of themselves in adolescence (43, 44). Therefore, focusing on this age group will help to produce 
new useful and important information for health professionals and other stakeholders to understand 
and deal with this age category. It is also useful for researchers to find, formulate and develop 
appropriate effective family and community-based intervention health programs targeting this 
specific age group so that obesity can be addressed (45). This research will provide a clearer 
understanding of public health research conducted on adolescents who develop many of their 
characteristics during the 9-12 age period. As mentioned previously, studies conducted on this age 
group in Saudi are very scarce. 
A systematic review and meta-analysis done in 2017 (the current PhD began two years prior to this 
publication) reviewed the childhood obesity epidemic in Saudi Arabia, and their findings support 
the main rationale of this PhD (46). The authors agree that “there is a lack of research on the state 
of the science on childhood obesity in Saudi Arabia and the associated dietary and physical activity 
patterns”. Based on their review, they conclude that a major gap in the knowledge on research into 
children’s obesity exists in KSA: “No childhood obesity prevention or management interventions 
have been published” (46). 
1.3 Goal and Objectives 
The main aims of the study will be to: - 
1- Investigate and explore the in-depth specific relations between obesity and factors that raise 
the incidence of obesity in Saudi Arabian children. This will be done by collecting 
information about their food and activity choices, nutrition knowledge and individual 
attributes including behaviour in a group of normal weight and obese children residing in the 
capital of KSA, Riyadh. 
2- Identify factors that may play a role in the weight status of Saudi Arabian children by 
comparing normal weight and obese children’s food and activity choices, nutrition 
knowledge and individual attributes, including behaviour. 
6 
 
3- Determine any aspects and concepts of the roles of parents, community, and external 
environment factors that may be play a part in the weight status of urban Saudi Arabian 
children, including socio-demographics, nutrition knowledge, food choices, and current 
weight status. 
4- Collect data derived from the previous three objectives, in order to generate practical 
guidelines for interventions that target the factors causing obesity in urban Saudi Arabian 
children. 
 
1.4 Thesis Structure 
Following the policy developed by the University of Queensland (UQ) regarding thesis by 
publication style and requirements, this thesis is structures as follows. The first three chapters are 
the introduction, literature review and methodology, respectively. Following these chapters, a series 
of manuscripts addresses the purposes, aims and objectives of this thesis.  
The literature review (Chapter 2) examines the consequences of obesity on children and how these 
have been documented in the relevant studies. It also discusses the factors that can lead to obesity 
especially in children. The literature review summarizes the discussion on the factors that cause 
obesity in children globally, focusing specifically on the literature that has been published on KSA. 
This chapter reveals gaps in our knowledge concerning research into child obesity in KSA and thus 
justifies the aims and objectives of the current thesis. 
The methodology is dealt with in Chapter 3. In this chapter the study setting, design and method of 
sampling are described. Measurements, data collection and selection criteria aspects are presented, 
with comments made about the questionnaires employed and how data processing and statistical 
analysis were undertaken. The subsequent chapters 4 to 8, which have been published elsewhere as 
peer reviewed papers, address the aims and objectives previously stated in this introductory chapter.  
In Chapter 4, an in-depth analysis of socio-demographic characteristics and dietary habits of obese 
and normal weight schoolchildren is presented. Here the goal is to better understand the 
relationships between obesity, socio-demographic variables, eating practices, and parental attitudes. 
Knowing what these are is essential for building and sustaining an effective obesity prevention 
program.  
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In Chapter 5, a paper highlights the evidence on fast food consumption habits and practices, and 
how these are linked to rising obesity among Saudi Arabian children. The paper makes an important 
contribution to our knowledge on this growing problem in Saudi Arabia, particularly on the role of 
parents in their children’s fast food consumption patterns. It is the first importantly to show how 
parents may act as a protective factor against obesity for their children. Then to continue examine of 
foods habits and dietary patterns, chapter 6 evaluates food frequency consumption among our study 
cohort. It details the frequency consumption of 107 food items among all foods group through four 
scales of measurement: never consumed; monthly; weekly; and/or daily.  
In Chapter 7, which is a manuscript that details children’s time spent on electronic screen devices, it 
is evident that this ‘non-physical’ use of time can well determine the weight outcomes in obese and 
normal weight Saudi Arabian children. This chapter is very important, as current research 
investigate what predicts sedentary lifestyles, still extensively lacks specific focus on physical 
activity. Therefore, the data presented in chapter 7, and its analysis, make an important contribution 
to the relevant evidence base. Chapter 8 builds on the previous chapter by explaining in more depth 
the differences in physical behaviours of obese and normal weight Saudi Arabian boys and girls. 
Such investigations have never yet been done in Saudi Arabia, and this is the first to do so.  
In Chapter 9, the external environmental factors that may influence children’s weight status are 
investigated and measured, using the perspectives of parents of normal weight and obese children. 
These views are then compared and discussed. Again, it is important to note that this thesis is the 
first to examine these measures in the context of Saudi Arabia.  
Chapter 10 is based on the evidence that has been addressed in Chapters 4 to 9, in order to fulfil the 
aims of this thesis. The focus is on explaining what can realistically be achieved in terms of 
treatment strategies for clinical implementation in Saudi Arabian children, with a view to benefit, 
not only the children, but the wider community as a whole.   
Finally, Chapter 11 concludes the thesis with a summary of the main themes covered here, and what 
the findings mean for the obesity situation in Saudi Arabia. It includes reflections on the overall 
study, main findings, strengths, limitations, recommendations for future research, and overall 
conclusion.  
The appendices include copies of ethical approval documents from both the Institutional Review 
Board (IRB) at the Ministry of Health in KSA and the University of Queensland Behavioural and 
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Social Sciences Ethical Review Committee (BSSERC). Permission to conduct the study at primary 
schools was given by the Ministry of Education in Riyadh. As well, the appendices incorporate: 
Hospitals and clinics letters, concluding a scientific mission, Parent and child information 
statements, Participant consent forms, a copy of the Questionnaires booklet, and the full details of 
FFQ results. 
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CHAPTER 2 – LITERATURE REVIEW  
 
2.1 Introduction 
Life in the modern, developed world is now very advanced with lifestyle assisted technology that 
has reduced the people burden of needing to engage in physical work or activity, which, for 
centuries, was the norm in many cultures and societies. Consequently, developed nations, and those 
such as in Asia, the Pacific, and elsewhere that are now wanting to advance along Western lines, are 
increasingly experiencing what is known as the “Disease of Comfort” (47). One symptom to this 
issue is the rise in obesity in virtually all age groups, and it has become a global epidemic and will 
continue to pose major challenges for many years to come. According to the WHO, there is “an 
escalating global epidemic of overweight and obesity – globesity” (8) with the problem predicted to 
have both epidemic and pandemic characteristics (48). For this reason, it is imperative that obesity 
prevention interventions are genuinely addressed if the health of many nations is to be maintained 
well into the long-term.  
There are several factors that can lead to obesity, the prime ones are genetic and metabolic in 
character, which are consolidated by people’s environment, socioeconomic circumstances, lifestyle 
behaviours and expectations of what is ‘the good life’ (49). Obesity rates are rising due to the 
increasingly sedentary character of people’s lives and this includes the children. Despite the 
complexities on the mechanism of obesity, it is well established that when more energy is taken in 
by the human body but not used, this leads to overweight and/or obesity (50). A simple matter of 
energy balance. It has been noted in the media and many health- and medical-related studies that 
people across the age spectrum are exercising less, increasing their already high intake of calories 
and leading less active lifestyles (51).  
Preventing obesity in children is a prime concern for public health organisations in developing 
countries, and the problem has become an intergenerational one, shifting from reducing adult 
obesity which is still a major problem, to preventing obesity in children because it results in harmful 
and long-lasting outcomes (52). Several developing nations which have embarked on modernizing 
their economies and improving their people’s socio-economic status, are now paying the price for 
this. They have detected dramatic changes in nutrition, eating patterns, reduced nutritional 
deficiency rates and evidence for overweight and obesity in adults, adolescents and children (53). 
Marked changes in lifestyle and eating habits are the major factors for these changes (54). 
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2.2 Consequences of obesity for children 
The physical and psychological consequences that are correlated with childhood obesity are myriad 
and significant. Among the most notable and well-documented are glucose metabolism 
abnormalities. Obesity predisposes the individual to these endocrine disorders, including the 
accompanying negative cardiovascular sequelae, for example heart attack, peripheral neuropathy, 
poor wound-healing, blindness, fetal anomalies, and amputation of extremities (55). Logically, this 
increases the risk of morbidity and mortality among obese children (56). Childhood obesity seems 
to increase subsequent morbidity irrespective of obesity continues in adulthood (57). 
Other chronic illnesses have been associated with childhood overweight and obesity including 
diabetes, metabolic syndrome, arteriosclerosis (58), polycystic ovarian syndrome, hypertension, 
obstructive sleep apnea, dyslipidemia, non-alcoholic fatty liver disease, hyperlipidemia, 
pseudotumor cerebri, and Blount’s disease (59). These are all serious conditions that significantly 
contribute to increased morbidity and mortality. Non-alcoholic fatty liver disease can also be so 
severe when an obese child becomes an obese adult and begins to consume excessive alcohol, is 
sedentary in his/her life. Together this will substantially elevate the risk of obesity-related diseases 
of the liver (60).  
In addition to the physiological consequences, childhood obesity generates much psychological 
harm. Obesity is shown to carry a heavy “social burden” that negatively affects self-esteem, body 
image, and even the ability to advance socio-economically (61). Obesity has a pronounced social 
stigma that is magnified by an increasingly judgmental social media presence, especially in 
childhood and adolescence when males and females feel they must conform to a certain ‘look’, the 
failure of which puts pressure on them. Subsequently, overweight and obese children tend to score 
higher on measures of sadness, loneliness, and nervousness, as well as experiencing and engaging 
in high-risk behaviors like smoking and the use of alcohol (62).  
2.3 Factors that may contribute to overweight and obesity 
The disparity between intake of calories and their expenditure is augmented by several other 
factors, ultimately causing overweight and obesity (63-66). These are explained in more detail 
below. 
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2.3.1. Excessive calorie intake, eating habits, and dietary behaviours 
The important variables that are associated with high calorie intake, poor or too frequent eating 
habits, and changes in dietary patterns can include change in manufactural ingredients of diet and 
nutrition. Many people, especially in developing countries, have foregone traditional cuisines, 
dishes, etc., and are choosing nutritionally poor foods, eating less fruit, vegetables, and dairy 
products, frequency snacking, and drinking more sugared and sweetened carbonated drinks. These 
habits are reinforced by people skipping breakfast, watching television during eating, and relying 
too much on fast food outlets and restaurants (67). 
The changes in children’s eating habits are shown in many countries. They prefer fast foods, high 
energy density snacks, and soft drinks over healthy foods like whole grains, fruits, and vegetables 
(68-70). Fast foods are often high in fat and calories, and low in essential nutrients like vitamins, 
minerals and fibre. Eating, while doing homework, watching TV, and even habitually eating 
without being hungry are unhealthy signs closely connected with the afore-mentioned behaviours 
(71). An example of a developing country experiencing these habits/behaviours is KSA and the 
other Arabian Gulf countries. Governmental desire to modernize their economies and citizens to 
earn high incomes, has led to major changes in food and nutrient intake, but not the ability to 
balance this intake by regular exercise output, such as organized sport. Moreover, high income 
societies have started consuming more animal’s products, which often have high percentages of fat 
and caloric content (72). For example, it is now very evident that the consumption of fruits and 
vegetables that provide adequate fibre and essential nutrients, is very low among the majority of 
children and teenagers in the Arabian Gulf nations. This is partly due to the high intake of animal-
based products that have replaced intake of fruit and vegetable (73). 
Data collected during October and November 2009 in KSA, published in 2011, from 2,908 
students, consisting of 1,401 were males and 1,507 were females. The ages ranged from 14 to 19 
years, and the cohort resided in the urban cities of KSA, (Riyadh, Jeddah, and Al-Khobar). The 
Dietary Guidelines Recommendations (DGR) of the United States have stated how much milk, 
fruit, and vegetables should be consumed daily; this is not being followed by adolescents of KSA 
(rang falls between 67% to more than 80%) (74). Moreover, irregular or no consumption of 
breakfast, and the intake of more unhealthy foods like sugar-sweetened drinks, were observed in 
67% of males and 57% of females. Likewise, 37% of young Saudi males and 52% females were 
regularly consumed candy and chocolates (74). 
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One element of the childhood obesity challenges that national leaders and researchers are focusing 
on, is the role that sweet soft drinks play in increasing weight (75, 76). In 2016, Mexican and UK 
governments announced that a 20% tax will be imposed on soft drinks sweetened with sugars to 
discourage use by children by making such drinks expensive. The main reason for targeting drinks, 
particularly the amount of sugar in drinks, is that a large number of children drink them daily; this 
implies that they are ‘routine’ not a treat, and instead of using water to satiate thirst, children 
consider them as a first option (75, 77). A typical can (≈ 330ml) has 35gm sugar-around 9 
teaspoons- a quantity that surpasses the required daily intake of sugar (78), some writers consider 
them “empty calories” as they solely offer energy but lack nutritional value. Last year, 2018, Saudi 
Arabian government-imposed tax on most sugary drinks, especially soft drinks and non-alcoholic 
beers.  
In 2008, study researched the intake of daily soft drinks was conducted on 2,696 adolescent boys in 
the city of Abha in Saudi Arabia. The participants were aged between 11 and 19 years. In this study 
the daily intake percentages of soft drinks were 24.3%, 14.6%, 15.1% for once, twice, and three 
times a day, respectively (32), meaning 54% of these participants consumed soft drinks at least once 
a day. A total of 644 children from six random schools located in southwest England, aged from 7 
to 11 years, were studied in a further investigation in this area. In these schools a targeted school-
based education program was conducted (for a control trial). Results indicated that the number of 
overweight and obese children fell because the consumption of carbonated beverages had decreased 
to a modest number (79). 
The physiological regularity of digestion is disturbed in both children and adults when snacks are 
frequently and regularly consumed. For example, instead of water, carbonated drinks containing 
large amounts of sugar, are often drunk. Also, ice-creams, as a snack, are high in carbohydrates and 
lipids. Many people’s daily diet does not contain enough fruit, vegetable, and fibre (80). Various 
studies have documented a positive link between missing breakfast and obesity. Skipping breakfast 
is an increasing trend of many young people in many societies around the world (81). In Saudi 
Arabia, a 2011 study (74) found 15% to 49% of an adolescent sample did not eat breakfast. This 
was backed up by another analysis study conducted in the same year, and it found that around 74% 
of adolescent girls aged 12 to 16 years, skipped their breakfast regularly (82). 
Research has revealed conclusively that the Western fast food culture is directly responsible for 
increasing obesity rate and becoming a global problem (83, 84). Companies make large profits from 
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the fast food industry potentially without considering the adverse effects of their products on 
consumers. Driven only by commercial and business considerations, concentrated research shown 
negative effects of their products on people is missing (85). As for the radical change in Saudi 
Arabia’s lifestyle as mentioned earlier, it is now characterized by high and regular consumption of 
fast food and restaurant food, particularly among young people (86). This high demand in KSA has 
in turn led to the further development of fast food chains and restaurants, particularly in the big 
cities.  
Unlike families who prefer to eat at home, children of families who more frequently eat at 
restaurants, have high intake of: sugar-sweetened drinks, sweet/savoury snacks, and drink much less 
water (87). The high rates of obesity in children and adolescents can be associated with frequently 
eating at restaurants and not eating food prepared at home (88, 89). Due to their changed economic 
circumstances, most Saudi families now prefer to eat in restaurants, which are also the best places 
for them to spend time leisurely, especially during weekends and holidays. The main explanation 
for this is the extreme harsh desert climate and absence of, or limited amount of indoor recreational 
places where families can go in the KSA (86, 90). Moreover, unlike previous generations, Saudi 
people can more easily afford to eat out regularly due to their high income per capita (91). 
According one study that was conducted in 2008 among primary school children aged between 6-11 
years in the city of Al-Hassa which is located in eastern Saudi Arabia, there was a high occurrence 
of obesity among children, whose habit was eating away from home (p<0.001). The study 
concluded high rates of eating elsewhere than home, as often as 5 times a week. This coincided with 
an obesity rate increasing by almost 53% (92). 
In the past three decades, an increase in portion size has been observed among fast food restaurant 
chains (93). Fast food restaurants have increased the size of their burgers, fried potatoes, pizzas and 
carbonated beverages by 2- to 5-fold, for example, bottles of soft drinks used to range in size from 
300, 360, and 475 ml (having ≈ 130-215 calories) in the 1950s, but now have increased to 600 or 
950 ml (≈ 260-430 calories). In some fast food shops, the size is now 1250 ml (≈ 570 calories). This 
is encouraged by fast food outlets providing limitless and free refills that increase the intake of 
calories by up to 400% or more (94). 
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2.3.2 Physical activity, screen time, and sedentary lifestyle behaviour 
Overweight and obesity problems may be highly prevented by physical activity and/or exercise. 
Obesity can be effectively managed by physical activity, which plays a prime role in people 
maintaining their health, weight and fitness levels (95). There is a strong connection between status 
of obesity in children and physical activity; a high level of physical activity means low or no 
obesity and vice versa (96). Exercise leads to high expenditure of energy or calories (97). As well as 
having a good diet it is important to exercise regularly (98). The amount of the subcutaneous 
abdominal fat significantly decreases when both diet and physical exercise are respected. One study 
that was conducted among 45 obese middle-aged women, reported there were significant 
differences between the diet group and diet plus exercise groups; the amount of abdominal fat in 
both cases was different (99). 
However, understanding the measurement and analysis of physical activity is complex (100). 
According to the latest guidelines on recommended levels of physical activity for children and 
youth, it is important for people aged between 5-18 years, to perform at least 60 minutes of 
moderate to vigorous physical activity (MVPA) every day (101). Moreover, any time spent being 
inactive should be as little as possible (102). 
In KSA it is now common to find many children and youth leading sedentary lives. For instance, 
60% of secondary school and more than 70% of high school students were not doing enough 
physical exercise, and the aforementioned recommendation of MVPA lasting 60 minutes is not 
being done by around 50% of males and more than 75% of females (74). The same sample was 
investigated in another study published in 2012, which found that the levels of vigorous physical 
activity (VPA) were considerably, and inversely, related to overweight and obesity. In fact, both 
obese boys and girls were significantly less active compared with their non-obese peers. 
Furthermore, girls indicated high patterns of inactivity (103). Again in 2012, in an eastern province 
of Saudi Arabia, a large sample of 1,270 girls and boys aged 15 to 19 years found that in 
comparison to overweight and obese boys and girls, young males of normal weight engaged in high 
physical activity (35). An older study (2007) conducted in the city of Abha (southwestern Saudi 
Arabia) among primary and secondary school students to report that females were involved in 
physical activities much less than their male counterparts (104). 
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The other most common activity among children is watching television, which in its nature is a very 
sedentary activity (105, 106). Physical inactivity is exacerbated by the amount of time children 
spend watching screens every day (107). Three possible factors for this scenario include: (i) less 
time given to physical exercise, which means less energy expenditure; (ii) high intake of poor 
choice food while watching TV; (iii) and constant exposure to advertisements that encourages 
children to eat fast food or snacks. These three factors make a significant contribution to children’s 
screen-watching times and increasing the rates of overweight and obesity (108). In 2011 a 
systematic review was undertaken (109), reporting that 53 studies with a total of 111 independent 
samples found a close connection between child’s and young people’s screen time and high 
consumption of fast foods, soft drinks and energy dense snacks. They also had poor intake of fruit 
and vegetables. Among Saudi school-aged children, in 2015 (110), using a sample of 283 male 
primary school students (9-12 years of age) in Tabuk (northern Saudi Arabia) found significant 
positive relationships between the following: hours per day spent watching TV; physical inactivity; 
and incidence of childhood obesity. 
Overall, the decline in physical education (PE) classes and sports in Saudi Arabian schools, less 
opportunities to expend energy, and people’s greater dependence on labor-saving devices, machines 
and technology in general, are leading to higher rates of overweight and obesity; it is a problem 
exacerbated by lack of walking and riding bicycles, and a general reduction in the amount of 
physical exercise that people ‘should’ be doing (111).  
 
2.3.3 Socio-economic, cultural, and environmental factors 
The incidence of obesity, especially among children, is increasing around the world, and it is 
evident that socio-economic, environmental, lifestyle choices, and cultural environments play a 
major role here (50, 67). Health, gender, age groups, climate, communities (79) and other factors 
like employment status, level of education, size of household, profession and wage/salary (112, 
113) hugely determine people’s food eating habits and life style activities.  
Income is probably the most important socio-economic factor that is related to overweight and 
obesity (114). Intake of calories is high in families with low incomes or where parents do not have a 
job. They purchase what they can afford to eat, and this often means resorting to unhealthy foods on 
a regular basis (115). In developing nations, the presumed ‘superiority’ of the Western lifestyle is 
being copied by families having high or increasing incomes (116). They are regularly exposed to 
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messages and images coming out of Western media and television, etc., where ‘success’ and being 
relevant, is equated to: firstly, engaging in minimal physical activity; and secondly, having access to 
large amounts of nutrient poor food. Not surprisingly, overweight and obesity are the results of 
wide-scale Westernization and urbanization (82). 
In the past few years, the Arabian Gulf nation has experienced huge economic growth and societal 
changes, which have greatly impacted on people’s lives (117). Their more stationary and sedentary 
lifestyles are leading to greater body fat documented increasing now that travel is made possible by 
widespread road networks, large number of personal vehicles, increased usage of mechanized tools 
and appliances used in homes and on farms. People rely extensively on TV, computers, and 
electronic game devices (118) for their leisure, rather than going outdoors to engage in physical 
activities such as games, sports, exercise, etc. 
The high prevalence of overweight or obesity in children and youth is also due to the nature of 
employment among mothers (119, 120). A connection between employment in mothers and obesity 
in children has been reported in some studies. For instance, Anderson and co-workers, in their 
assessment of the National Longitudinal Survey of Youth (NLSY), in the United States, studied 
6,283 women aged between 14-22 years during the period 1979-1994 and then twice a year after 
that. Moreover, their children were studied twice a year from 1986. According to the study, there 
was a positive correlation between the number of hours the mother worked every week and the 
potential for children to be overweight and obesity (120). As well, particular lifestyle patterns could 
explain weight gain in children and there was an inverse relationship between weight of children 
with screen time and mothers’ employment status (121). 
Occurrence of overweight and obesity among families with low incomes or poor knowledge of 
healthy foods is very much contributed to by people’s level of education. Children of these families 
indicate a very poor knowledge and understanding of healthy eating habits. For example, in 
comparison to families with high education levels, families on the other end of this spectrum 
suffered from high obesity levels that were replicated in the youth and children (122). According to 
the few analyses in Arab nations, the obesity level in children, youth and adults may increase due to 
illiteracy, both in terms of not being able to read and write, not knowing what good health is and 
how it should be maintained. It is evident that overweight and obesity in children and young age 
could be related to parents’ educational attainments (118). 
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According to some studies, short sleep duration might also lead to weight gain and obesity. For 
example, one meta-analysis that looked at various cross-sectional studies, found that children not 
getting enough sleep were likely to be at risk of obesity. They had less than the recommended 10 
hours sleep per night for children (123). One cross-sectional survey was published in 2009, with 
5,877 Saudi students in Riyadh (55.2% boys and 44.8% girls aged 10 and 19 years) investigated the 
relationship between sleeping hours and obesity. Data showed an increased risk of obesity among 
both genders if they slept for 7 hours or less. Moreover, in comparison to those who had regular 
sleep patterns (14.5%), irregular sleeping patterns (18.7%) were higher among obese students (124). 
According to various studies, lifestyle behaviours (particularly physical activity) of young people 
and adults, are very much influenced by the environment (125). Over the last few years, the 
physical or built environment in many cities around the world has replaced open spaces where 
people could exercise, and these changes has become a major priority of public health research. 
Environmental attributes that characterize many urban communities are influencing the relationship 
of people’s behaviours and their level of physical activity (126). Given that the climate in KSA is 
extremely dry and very hot, people are forced to stay indoors for a large proportion of time (107, 
109), meaning reduced opportunities for physical exercise leading to a more sedentary lifestyle. In 
addition, increasing desertification and absence of forestation and vegetation are other factors (118). 
It has now become very important for governments and public health organisations to take the 
initiative in preventing and treating overweight and obesity in children. This needs to be augmented 
by: firstly, the secondary prevention of regaining weight once weight is lost; and secondly, helping 
already obese persons from gaining more weight (127). Currently, most research advocate 
introducing beneficial changes in diet and exercise behaviour. However, unfortunately, it appears 
the impact of such advocacy is minimal the obesity issue in many developed and developing 
countries. Several countries now have 50% of adults who are overweight and obese, therefore, 
reducing extra weight is not going to be easy (67). The most effective intervention strategy that will 
help the population may be to focus on children’s lives (128-130). Various interventions that target 
how to build better living environments, promote physical activity and more active lifestyle, and 
improve diet patterns will help prevention of obesity (67, 131). 
As can be seen from the above literature, most research undertaken in KSA has concentrated mostly 
on adolescents and mainly among boys. It is evident that studies examining obesity and overweight 
in primary school children (in both genders), to ascertain the effects of different factors associated 
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with childhood obesity are very scarce. More needs to be done here because future Saudi 
generations will have to be healthy if a modernized economy is to have any meaning. Documenting 
more evidence-based data on obesity in Saudi Arabian primary school aged children is critically 
needed. Identifying the factors leading to the rapid occurrence of overweight and obesity in Saudi 
Arabian children is the objective of this thesis. The issues covered here included the type and 
amount of food intake, food quantity, fast foods, screen-watching time (e.g. TV, computers, tablets, 
smart mobiles), sleeping hours, levels of physical activity, increasingly Westernized and urbanized 
lifestyle, and eating habits and behaviours in obese boys and girls. Normal weight children of the 
same age were considered for comparison. 
 
2.4 Obesity intervention among school age children 
Children in fifth and sixth grade, when puberty begins, are at an important age to potentially apply 
intervention, as when children enter their teenage years the control of parents over their activities 
and nutrition reduces (132). Obesity interventions, which integrate physical activities and nutrition, 
play a significant role in decreasing obesity among children, particularly those aged between 6 and 
11 years (133). However, such impact was not identified for children aged between 12 and 17 years 
in another study (134). Given the growing pattern in the prevalence of obesity in years of primary 
school, this constitutes a crucial stage for intervention (135). 
To effectively prevent and manage obesity in children, there is great need for a deep insight into the 
correlation between obesity and lifestyle factors. Overall, the rate of success for interventions of 
tackling childhood obesity is significantly varied (136). The reason behind the failure of numerous 
obesity interventions is that the focus has been on provision of education and information on 
physical activity and dietary recommendations, which can be considered insufficient (137) or 
neglecting the significance of considering religious and cultural background as important factors 
when drawing guidelines of a project (132,138). Another reason is insufficient evidence base 
among the specific group to help public health professionals in drawing an effective intervention 
guideline. 
Short-term obesity prevention intervention programs can improve children’s awareness of physical 
activity and nutrition, however, the overall impact on their behavior may be restricted (139). 
Changes in behavior require environments that promote health (140). A review indicated that 
cultural and environmental practices that nurture healthy lifestyle decisions, healthy diets 
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integrated, parental guidance to promote healthy eating in children, and integration of healthy eating 
into the school curricula constitute effective elements in obesity prevention interventions among 
children (36, 141). Additionally, restructured home setting, determination of limitations, potential of 
self-monitoring and feedback, and well-defined behavior (for instance, increase in fruit and 
vegetable intake) constitute promising methods of changing behavior that are crucial in 
interventions that seek to improve physical activity and diet of children (142). 
Effective intervention programs must concentrate on advocating for the ability of children to self-
regulate the food they eat, conveying acceptable eating behaviors, and parents serving as good role 
models (143). Through parental involvement in interventions, that is, the presence of parents and 
engagement in behavior and nutrition training sessions, the overall health and eating behaviors of 
children could lead to an improvement in such behaviors (144). While the impact of food presence 
in school and at home is essential (145,146), nurturing multidisciplinary interventions could be 
considered more effective as opposed to emphasising one intervention (36, 147) and this is the final 
important aim of the current thesis. 
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CHAPTER 3 – METHODOLOGY 
3.1 Introduction 
Given the high incidence of obesity in Saudi children, it is important to design a culturally 
competent intervention, that is built on a scientifically research based, which will effectively 
prevent and reduce the prevalence of childhood obesity. Aspects of the social, cultural, and 
economic environments of Saudi children are intertwined in the receptiveness and overall outcome 
of treatment and therefore must be addressed. Thus, parents' knowledge of nutrition, their attitudes, 
eating patterns, food selection, meal structure and levels of physical activity and inactivity are 
influential in the children's development of lifelong habits that contribute to normal weight or to 
obesity. Therefore, the work described in this thesis has been designed to try and take into account 
most of aforementioned issues.     
3.2 Setting 
The study was implemented in the capital of Saudi Arabia, Riyadh, as it is the city that best 
represents the Saudi Arabian population in many ways (148). Riyadh’s population is typically made 
up of people from all different Saudi Arabian provinces (149). Therefore, it was a statistically good 
choice to provide a wider demographic representation. Convenience samples of participants were 
selected from each of the five geographical areas (north, south, east, west, and centre) to cover most 
of the Riyadh city. All data were gathered over a period of 4 months, December 2015 to March 
2016.  
3.3 Study design and Sampling 
This study is a cross sectional, convenience sample of volunteer children who participated after 
parental consent was obtained. The major analyse was to be logistic regression, to explore the 
association between the dependent variables, obese/normal weight (based on BMI), and other 
variables. As with any multiple analyses it is important that the sample size is sufficient to allow an 
adequate number of independent variables in any one model. The accepted ratio of subjects to 
independent variables is between 12-15:1, i.e. between 12 to 15 subjects per independent variable 
(150). Other analyses will include comparison of percentages found as answers to various questions 
asked of the parents/guardians between those with an obese child and those with a normal weight 
child. Assuming that such analysis will be undertaken by gender if a sample size of 400 in each 
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gender (200 obese, 200 normal weight) the table below (Table 3.1) shows the (95% CI) of different 
percentage responses that could be obtained. 
Percent 95% CI 
95 92.0     98.0 
90 85.8     94.2 
80 74.5     85.5 
70 63.6     76.4 
60 53.2    66.8 
50 43.1    56.9 
40 33.2    46.8 
30 23.6    36.5 
20 14.5    25.5 
10 5.8    14.2 
5               2.0           8.0 
Table 3.1: 95% CI obtained to different percentage responses. 
The magnitude of the 95% CI becomes smaller as the percentage increases or decreases either side 
of 50%. Thus, the worst case would be that in the obese and normal weight groups, if one group’s 
answer to a particular question was 50% the other groups percentage would have to be greater than 
+/- 7.0 different to be statistically significant. 
For logistic regression a sample size of 200 in each group for each gender would allow for a 
maximum of 16 independent variables, far greater than expected in this study. However, a total of 
1200 eligible sample participant living in Riyadh volunteered to take part in this study following 
informed written consent. The stratified sample represented different geographical areas of Riyadh 
including 526 non-obese and 497 obese children. The following details are clarified more regarding 
the sample collection: -    
- The total number of distributed questionnaires was 2600. 
- The total number returned was 1200. 
- The total number of accepted questionnaires after checks, revision, and meeting eligibility 
criteria was 1023. The breakdown was follows (Table 3.2): - 
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Boys Girls Total 
Non-Obese 236 290 526 
Obese 232 265 497 
Total 468 555 1023 
                                                                       Table 3.2: Total number of children participated in the study. 
 
3.3.1 Selection Criteria 
All participants were met the following inclusion criteria:  
(i) Children (boys and girls) should be between the ages of 9.00 and 11.99 years;  
(ii) Saudi Arabian nationality; 
(iii) Living in Riyadh city.  
(iv) The children were assigned to one of the following BMI criteria based on current height and 
weight using age and gender references from the Centers for Disease Control and Prevention (CDC) 
(151):- (A) Obese Children Group (BMI >= 95th percentile), (B) Normal Weight Children Group 
(BMI between the 25th to 75th percentile). The 75th percentile was used as the BMI cut-off point, as 
opposed to the 85th percentile, in order to ensure a clear distinction between normal weight and 
obese. (C) Exclude Overweight children (BMI between the 76th and 94th percentile), and 
underweight children (BMI <25th percentile). 
(iiv) Children who had mental disorders, chronic medical illnesses requiring on-going specialty 
care, on medications causing weight changes and currently participate in an organised weight 
management program were not included in this study.  
Parents of caregivers were grouped into categories of parents of obese children or normal weight 
children. 
 
3.4 Measurements used 
3.4.1 Anthropometric measurements 
Anthropometric variables for both groups (Obese and Normal weight) were as follows: -  
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- For children: - body height, weight, waist circumference (WC) were measured in all consenting 
children. Measurements were performed by trained data collectors using standardized protocols. 
Body weight was recorded to the nearest 100 grams, without excess outer clothing and shoes, using 
a calibrated portable scale "Seca, Germany". Height was measured to the nearest centimeter (cm) 
using a calibrated portable measuring stadiometer, with participants standing upright without shoes. 
Waist circumference was measured horizontally at navel level and at the end of gentle expiration by 
using a non-stretchable measuring tape. WC measurement was recorded to the nearest 0.5 cm, and 
was classified according the CDC anthropometric reference percentile data for children (152). BMI 
was calculated as body weight, in kilograms (kg), divided by height, in meters, squared (kg/m2), and 
it was classified according to the CDC (151) that was detailed in “Selection Criteria” section.  
- For the parents of the recruited children: - self-reported height and weight was recorded, 
following instructions to each parent to measure their weight to the nearest 0.5 kilogram and their 
height to the nearest cm. BMI was calculated as per the children, but classified according to cut-off 
point for adults, i.e. (underweight, <18.5 kg/m2; normal weight 18.5–24.9 kg/m2; Overweight 25.0–
29.9 kg/m2; Obese ≥30.0 kg/m2) (153). 
 
3.4.2 Bioelectrical Impedance Analysis Measurement (BIA) for assessment of body 
composition in children sample 
Since there was a large number of participants to gather data from, a bioelectrical impedance 
analysis (BIA) device, OMRON BF511 (Model HBF-511B-E), was used as a fast, easy to use, 
portable, accurate and reliable method of body composition assessment (154). The Omron BF511 
device introduces a small alternating current (500uA) into the body at a frequency of 50KHz. By 
measuring the voltage drop across the body, a prediction of the conducting medium i.e., total body 
of water, can be made, allowing the fat free mass to be calculated along with fat mass. Additionally, 
BIA is shown to be more reliable than traditional skin-fold thickness measurement (155, 156).   
The classification levels of body fat percentage (% fat) used in our study was based on McCarthy et 
al. (157) and Gallagher et al. (158) as follows (Table 3.3): -    
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Gender Age 
Body Fat Level/Percentage Classification 
- (Low) 0 (Normal) + (High) ++ (Very High) 
 
Boys 
9 - 10 < 12.6% 12.6 – 26.5% 26.6 – 30.0% ≥ 30.1% 
10 - 11 < 12.8% 12.8 – 27.9% 28.0 – 31.8% ≥ 31.9% 
11 - 12 < 12.6% 12.6 – 28.5% 28.6 – 32.6% ≥ 32.7% 
 
Girls 
9 - 10 < 15.8% 15.8 – 30.8% 30.9 – 33.8% ≥ 33.9% 
10 - 11 < 16.1% 16.1 – 32.2% 32.3 – 35.2% ≥ 35.3% 
11 - 12 < 16.3% 16.4 – 33.1% 33.2 – 36.0% ≥ 36.1% 
                                                                                                        Table 3.3: - Fat percentage classification levels. 
3.5 Data collection  
Since the primary objective of this PhD study was to provide comparative data on food and 
nutrition, life style, and environmental factors and variables of obese and normal weight children, 
the participants were selected from each of the five geographical areas (north, south, east, west, and 
center) to cover most of the Riyadh city. Therefore, the data was collected from following: -  
1- Primary schools of boys and girls (Only grades 4 (ages 9 to 10), 5 (ages 10 to 11), and 6 (ages 11 
to 12): -  
Riyadh is divided into 5 districts (north, south, east, west, and centre), two primary government 
schools (one boys and one girls) were randomly selected from each district to take part in the study. 
Furthermore, two private schools were randomly selected (one boys and one girls). Overall, a total 
of 12 schools were selected to participate in the study. Nevertheless, to maximise data collection on 
obese children, additional recruitment occurred as follow;  
2- The Obesity or Dietetics Clinics exist in two locations, one of which is in the largest hospital in 
the KSA (King Fahad Medical City KFMC in Riyadh) (159). Obese children were recruited as a 
part of a free weight loss program and were made aware of the need to lose weight when 
completing the data collection. However, it should be clarified that the children recruited from the 
Obesity Clinics had not yet begun any weight loss program. 
In addition, due to the nature of busy mornings for both parents and children, and to collect as much 
data as possible on obese children, there was recruitment in a private obese clinic at evening time 
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(160). The service was completely free, as a free weight loss program for children. It was advertised 
in social media (free anthropometric measurement for both child and parents, calculation of body 
composition via BIA, provision of nutrition and life style assessment, plus a free dietitian 
consultation was provided). This way was more attractive, and more children and their 
parents/caregiver agreed to participate than the recruited drive in the morning time.   
3.6 Proposed Measures 
The proposed measures in this study are widely used and have established reliability and validity. 
The questionnaires have been validated and published (161-163). “Current food consumption 
habits” were captured using a variety of questionnaires which included the Multiple Pass 24-hr 
Food Recall (164, 165), fast food restaurant and frequency of use questionnaire (166), and food 
frequency questionnaire (FFQ) (167). “Life style” were captured through investigation of physical 
activity (PA), patterns and its related behaviours questionnaire (168-170), and sedentary behaviors 
questionnaire (24), External factors that may influence weight were also measured through the 
parent external factors views questionnaire (172-174). Questions of each aforementioned 
questionnaires are detailed in methodology section of each related chapter.   
The family information questionnaire was collected from the parents/guardians about the socio-
demographics data including household status, parent or caregiver education level, income, work 
statues, parent’s age and consanguinity. Children supplied demographic information consisting of 
age, school, grades earned in school, their views on friends and friendship, number of siblings, their 
rank amongst any siblings, and electrical devices that he/she owned.  
3.6.1 Questionnaires 
The questionnaire booklet (Appendix 2) is divided into eight sections as follow: - 
1- General information about the child and his/her family (Includes the Socio-demographic 
Factors). 
2- Measurements of the child and his/her parents/guardians. 
3- Food Habits Questionnaire (Includes the 24-hr Food Recall). 
4- Fast Food Restaurants Questionnaire. 
5- Life Style (Sedentary behaviours) Questionnaire.  
6- Physical Activities Behaviours Questionnaire. 
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7- Food Frequency Questionnaire (FFQs). 
8- Parent views of external factors Questionnaire.  
3.7 Procedures 
1) At Schools: - the data collection team was divided into two teams (Boys school team and Girls 
school team), the reason being that in KSA due to religious and traditional factors male 
investigators cannot access girl schools and vice versa. The male team comprised of the main 
researcher plus one assistant dietitian. The female team consisted of three well-trained female 
dietitians (one main and 2 assistants). The teams were tasked to visit the schools, distribute the 
questionnaire booklet, participant study information sheet, and consent forms, and then take the 
anthropometric measurements. However, during the recruitment, prior to getting the measurements 
from any child, all children provided verbal assent as well as obtaining informed consent in writing 
from their parents. No measurements were taken from any child who did not provide assent. 
Parents of both normal weight and obese child received a nutrition report card upon request. The 
report card was created by the main researcher. The report included the actual anthropometrics 
measurements of the child, including BMI and BIA. Clarification of each measurement was done by 
including the proposed normal range measurement which be achieved, if at all possible. In addition, 
the information provided in the report card was to encourage their children to increase fruit and 
vegetable consumption, changes to some life style behaviors, and increase regular physical activity. 
In addition, the consent form that was sent to the parents included notification of a draw of three 
winners who win a smart tablet each. This was to encourage parents and children to participate in 
the study and fill all the questionnaires. Each child received a convenience present immediately 
after anthropometrics measurements were taken. 
Meeting “selection criteria” at schools was not an easy task at all. Some school heads asked the data 
collection team not to select some children from classes as opposed to other children in the class. In 
another case the head said that the team must distribute the questionnaire booklet to all the students 
and then take the anthropometric measurement from the ones who returned the booklet with 
approved signed consent form. Some said the teams should send the consent form to the parent and 
then take the measurement from the child who returns the approved consent to participate and then 
give the questionnaire booklet to him/her. The team tried to do the best in each situation.  
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The best and easiest way for the data collectors was to give the information pak (questionnaire 
booklet + consent form) to the child that they thought would meet the selection criteria and then 
take the anthropometric measurements from those who returned the signed approved consent and 
answered the questionnaire. Not all schools agreed to this method. In fact, in most cases the data 
collection team gave the questionnaires and consent form to all students in the specific grade 
(including children outside the required selection criteria - especially those whose weight is outside 
the requested such as underweight or overweight, sometimes non-Saudi nationality, or child with a 
clinical condition such as diabetes). The anthropometric measurements were performed for all 
children after they provided verbal assent as well as obtaining informed consent in writing from 
their parents. Participants were excluded if they did not meet the criteria during reviewing the 
questionnaires, by the main researcher. Which this would have required considerable effort and 
extra work.  
2) At obesity clinics: - families who agreed to participate in the study were given an hour-long 
appointment to collect data at the Obesity Clinic or in their home. Parents/caregivers and children 
worked in separate rooms to allow for privacy to complete required questionnaires wherever 
possible. The parent in present of their child, completed all questionnaires and structured interviews 
about their eating habits and activity. Anthropometric data were collected from both the child and 
the parent/caregiver. After completing this baseline data collection, the obese child group took part 
in a free weight loss program. In addition, same as school, each obese child received a convenience 
gift.  
The main researcher and/or data collectors provided study information sheet in addition to informed 
consent, to the children and their families to participate. During the recruitment, all children 
provided verbal assent as well as obtaining informed consent in writing from their parents. No 
measurements were taken from any child who did not provide assent.  
3.8 Data processing and Statistical Analysis 
Data in each questionnaire at each collection center were checked twice, initially by the assistant 
data collectors (Dietitian) and then a final check was done by the main researcher. The data were 
electronically entered, using standardised entry codes written on an SPSS data file. All data were 
analysed using IBM SPSS Statistics, version 24 (SPSS, Inc, Chicago, IL, USA). Descriptive 
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statistics were presented as means ± standard deviations (SD), or proportions. Binary logistic 
regression was used.  
The main analysis was a comparative analysis between the two groups (obese and normal weight), 
stratified by sex. The t-test determines the distribution of ages in the obese and normal weight 
groups. Chi square was calculated and used to determine any significant association between obese 
and normal weight groups, and the dependent variables. Logistic regression was performed to 
assess the impact of dependent variables on the likelihood that children would be categorised as 
obese. The odds ratio (OR) and confidence interval (CI) were used to quantify the strength of the 
association between obesity/normal weight risk and each of dependable variables. Both descriptive 
and inferential data analyses were applied by using the appropriate statistical tests of significance 
(such as Chi-square and/or t-test). The level of significance is set at p<0.05. 
3.9 Ethical approval  
The study was approved by the Institutional Review Board IRB at the Ministry of Health in Saudi 
Arabia (Approval no. 15-336E) (Appendix 1). IRB is the main board for the ethical approval of 
medical research in Saudi Arabia. The Ethical Clearance for Research Involving Human 
Participants was reviewed and obtained from The University of Queensland Behavioral and Social 
Sciences Ethical Review Committee (BSSERC) (Approval no. 2015001629). (Appendix 1). In 
addition, permission to conduct the study at primary schools was obtained from the Ministry of 
Education in Riyadh city (Appendix 2).  
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CHAPTER 4 – SOCIO-DEMOGRAPHIC CHARACTERISTICS, DIETARY 
HABITS, AND OBESITY 
4.1 Introduction 
Dietary pattern predictors, even among children or adults, can be influenced by socio-economic 
status. Traditional socio-economic variables such as income and formal education are usually 
investigated in the literature, but there are other important and significant potential mediators such 
as culture (175). It appears that the socio-demographic variables that can be considered as best 
predicting the largest variance in children’s healthy food intake have not yet been identified (1). 
This chapter presents an in-depth analysis of socio-demographic characteristics and dietary habits of 
obese and normal weight by comparing their characteristics and habits. This chapter provides 
comparative data on specified socio-demographic factors and variables that affect obese and normal 
weight primary school children. 
 
4.2 Manuscript details 
 
The manuscript details are as follows: 
 
Alturki, H.A., Brookes, D.S.K., and Davies, P.S.W. Obesity prevention interventions in Saudi 
Arabian children-building the evidence base: An in-depth analysis of sociodemographic 
characteristics and dietary habits of obese and normal weight schoolchildren. Glob Epidemi Obes. 
2018; 6(1). http://dx.doi.org/10.7243/2052-5966-6-1 
 
 
 
The manuscript has been reformatted to fit the requirements of the thesis. 
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4.3 Obesity Prevention Interventions in Saudi Arabian Children - Building the Evidence Base: 
An in-depth analysis of socio-demographic characteristics and dietary habits of obese and 
normal weight schoolchildren.  
 
Abstract 
 
Background: A better understanding of the relationships between obesity, socio-demographic 
variables and eating practices is necessary for effective obesity prevention. Our study aimed to 
provide an in-depth investigation into the food habits and consumption trends, in urban socio-
demographic obese and normal weight Saudi Arabian children. 
Methods: A multicentre cross-sectional study was conducted from December 2015 to March 2016, 
in the capital of Saudi Arabia, Riyadh. Participants were divided into groups (obese, normal 
weight), and further stratified by sex. The total cohort comprised of 1023 children, aged 9.00 to 
11.99 years, and 2046 parents/guardian. Participants in each group were randomly selected using a 
multistage stratified cluster-sampling technique. A self-paced questionnaire collected data of: 
weight; height; waist-circumference; BMI; and body fat composition in children. In parents, only 
weight, height, and BMI were recorded. 
Results: Lack of space in the home environment to do physical activity was identified as a 
significant risk factor for obesity, between obese and normal weight groups (p=0.000), and 
stratified by sex (boys, p=0.006; girls, p=0.014). Calories consumed/day were significantly different 
between groups (p=0.000), and stratified by sex (boys, p=0.000; girls, p=0.034). These significant 
differences continued if soft drinks were freely available in the home fridge (boys, p=0.000; girls, 
p=0.024; groups, p=0.000), and for children with good close friends (p=0.000). Furthermore, family 
income (p=0.027); eating snacks before sleep (p=0.000); eating away from home (p=0.000); eating 
from school canteen (p=0.042); eating while going back home (p=0.000); parent reading food labels 
(p=0.002), and keeping non-core food freely available at home (p=0.009), were all significantly 
different between groups, and specifically, among boys. Obese parents clearly showed to be a high-
risk factor for their children to be obese in both groups, especially mothers’ weight (p=0.034), 
mothers BMI (p=0.038), and fathers BMI (p=0.037). 
Conclusion: Our results highlight and provide specific opportunities for valid targeted intervention 
strategies to prevent and manage obesity amongst Saudi Arabian children. 
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Introduction 
Childhood obesity is reaching disturbing levels in many developed and developing countries, 
posing an urgent and complex public health challenge (20). Prevention and control of non-
communicable diseases, such as obesity, is considered a core priority at a global level (21). Obesity 
is predicted to have both epidemic and pandemic characteristics (22). Obesity prevention and 
intervention in children is a topic of great interest and importance in the health of many nations. 
One country identified as facing a high prevalence of childhood obesity is Saudi Arabia; therefore, 
prevention has become a major priority (7). The elevated rates of overweight and obesity in Saudi 
Arabian children are now deemed an epidemic (8), with the prevalence of obesity still increasing (7-
9). Data from 2010 showed the prevalence of overweight and obesity in young individuals (5–18 
years) was 34.4%: specifically, 37.0% in upper primary school children (9–12 years), and up to 
38.2% in secondary school children (13–15 years) (9). In comparison in 2002, the prevalence of 
overweight and obesity in 9 to 12 year old children was only 16.8% (18), meaning the prevalence 
has more than doubled in less than 10 years for this age group. This growth cannot be ignored, and 
urgent obesity prevention intervention programs for children must be developed.  
In the context of the continuing increased levels of obesity in Saudi Arabian children, and the 
associated secondary comorbidities, there is a critical and urgent need to develop obesity prevention 
interventions that reverse increasing trends of obesity and limits resulting health consequences (24). 
Limited studies reporting successful interventions that curb childhood obesity exist (25-27). In 
Saudi Arabia, some research supports the claim of a high prevalence of overweight/obesity among 
Saudi Arabian children, but those that have been focused on primary schoolchildren to examine the 
effect of different factors associated with childhood obesity (such as eating habits, socio-
demographic differentials, life style, etc.) are very scarce. Providing evidence-based data on obesity 
in Saudi Arabian primary school age children is critically needed. Therefore, the main aim of this 
study is to investigate and obtain information about factors that may affect Saudi Arabian boys and 
girl’s weight status, using the social-ecological theory in both obese and normal weight children. 
The desired outcome will be to elucidate evidence based realistic and achievable treatment 
strategies for clinical implementation. This study is the first of its kind to be conducted in urban 
areas of Saudi Arabia, providing comparative data on many factors and variables of obese and 
normal weight primary school children.   
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Population and Methods 
Setting 
The study was implemented in Riyadh, as it is the best representative city for the Saudi Arabian 
population in many ways (149). Riyadh’s population is typically made up of people from all 
different Saudi Arabian provinces. Therefore, it was a statistically good choice to provide a wider 
demographic representation. Convenience samples of participants were selected from each of the 
five geographical areas (north, south, east, west, and centre) to cover most of the Riyadh city. All 
data were gathered over a period of 4 months, December 2015 to March 2016.  
Study design and Sampling 
Our study was a cross sectional, convenience sample of volunteer children who participated after 
having secured parental consent. Logistic regression was used to explore the association between 
the dependent variables, obese/normal weight (based on BMI), and other variables. A sample size 
of n=200 in each age group, for each gender, would allow for a maximum of 16 independent 
variables, within a logistic regression which is within accepted ratio of subjects to independent 
variables, i.e., between 12 to 15 subjects per independent variable. Other analysis included 
comparison of percentages found as answers to various questions, asked of the families, between 
those with an obese child and those with a normal weight child.  
Data collection 
The data were collected from primary schools of boys and girls in grades 4 (ages 9 to 10), 5 (ages 
10 to 11), and 6 (ages 11 to 12). Riyadh is divided into 5 districts (north, south, east, west, and 
centre). Two primary government schools (one boys and one girls) were randomly selected from 
each district to take part in the study. Furthermore, two private schools were randomly selected (one 
boys and one girls). Overall, a total of 12 schools were selected to participate in the study. 
Nevertheless, to maximise data collection on obese children, additional recruitment occurred in both 
public and private obesity clinics. The public clinic recruitment occurred during the day, and a free 
private clinic was held in the evenings, catering parents and children unable to attend day sessions 
due to time constraints. 
Selection Criteria 
All participants meet the inclusion criteria of: (i) children between the ages of 9.00 and 11.99 years; 
(ii) Saudi Arabian nationality (iii) living in Riyadh city; (iv) two groups were recruited according to 
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BMI percentile based on CDC Data (151): (a) obese group (BMI >95th percentile), (b) normal 
weight group (BMI between the 25th to 75th percentile). The 75th percentile was used as the BMI 
cut-off point, as opposed to the 85th percentile, to ensure a clear distinction between normal weight 
and obese. Written informed consent was obtained from parents/guardian. 
Ethical approval  
Our study was approved by the Institutional Review Board (IRB) at the Ministry of Health in Saudi 
Arabia (Approval no. 15-336E). The Ethical Clearance for Research Involving Human Participants 
was reviewed and obtained from The University of Queensland Behavioral and Social Sciences 
Ethical Review Committee (BSSERC) (Approval no. 2015001629). In addition, permission to 
conduct the study at primary schools was obtained from the Ministry of Education in Riyadh.  
Anthropometric measurements  
Anthropometric variables for both groups (obese and normal weight) were as follows: height, 
weight, and waist circumference (WC) were measured, and BMI was calculated using height and 
weight, in all consenting children. Measurements were performed by trained data collectors using 
standard protocols. Weight was recorded to the nearest 100 grams, without excess outer clothing 
and shoes, using a calibrated portable scale "Seca, Germany". Height was measured to the nearest 
centimeter (cm) using a calibrated portable measuring stadiometer, with participants standing 
upright without shoes. BMI was calculated as body weight, in kilograms (kg), divided by height, in 
meters, squared (kg/m2). Waist circumference measurement was recorded to the nearest 0.5 cm at 
the navel area, and was classified according the CDC anthropometric reference percentile data for 
children (152). 
For the parents of the recruited children, self-reported height, weight was recorded, via instructions 
to each parent to measure their weight to the nearest 0.5 kilogram and their height to the nearest cm. 
BMI was calculated as per child, but classified according to cut-off point for adults, i.e. 
(underweight, <18.5 kg/m2; normal weight 18.5–24.9 kg/m2; Overweight 25.0–29.9 kg/m2; Obese 
≥30.0 kg/m2) (153). 
Body Composition Assessment 
A bioelectrical impedance analysis (BIA) device, OMRON BF511 (Model HBF-511B-E), was used 
as a fast, easy to use, portable, accurate and reliable method of body composition assessment (154), 
that was required in our cohort. The classification levels of fat percentage used in our study was 
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based on McCarthy et al., (158). For the 9 to 12 age group, child body fat percent was considered 
low, < 16.1%; normal between 16.1% to 32.4%, and high, between 32.5% to 35.3%. Over 35.4% 
fat was considered very high. Additionally, BIA is shown to be more reliable than traditional skin-
fold thickness measurement (156,157).   
Data processing and Statistical Analysis 
Data in each questionnaire, at each collection centre were checked twice: initially by the assistant 
data collectors (Dietitians) and a final check was completed by the main researcher (HA). The data 
were electronically entered, using standardised entry codes written on an SPSS data file. All data 
were analysed using IBM SPSS Statistics, version 24 (SPSS, Inc, Chicago, IL, USA). Descriptive 
statistics were presented as means ± standard deviations (SD), or proportions. The main analysis 
was a comparative analysis between the two groups (obese and normal weight) and stratified by 
sex. The t-test determines the distribution of ages in the obese and normal weight groups. Chi 
square was used to determine any significant associations between obese and normal weight groups, 
and the dependent variables. Logistic regression was performed to assess the impact of 
demographic and other variables on the likelihood that children would be categorised as obese. The 
level of significance was set at p<0.05.    
Dietary and demographic data 
All questionnaires used in our study are widely accepted, valid and reliable (162,163). Data on food 
consumption trends was gathered using a variety of questionnaires. The questionnaires allowed for 
the collection of data relating to weekly consumption of main meals and snacks, in-house and meal 
outings, eating while watching television or using other devices, and a 24-hours food intake record 
(164). In addition, food intake habits, including normal place for breakfast, packed home prepared 
lunch for school, eating during school breaks and from the school canteens, eating on return trip 
home, responsibility of food preparation for the participants, and, availability of soft drinks and/or 
unhealthy snacking at all times for the child at home, were all recorded. A family information 
questionnaire was designed to collect information about the socio-demographics data including: 
household status; education level; income; work status, and parent’s consanguinity from the 
parents/caregivers. Children supplied demographic information consisting of grades earned in 
school, chronological age, friends, number of child sibling and their rank in the family. All 
questionnaire booklets were sent to parents/caregivers to complete at home. 
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Results 
A total of 1200 eligible participants volunteered to take part in this study following informed 
consent. The total number of children accepted into the cohort, after checks, revision and meeting 
eligibility criteria, was 1023. The stratified sample represented different geographical areas of 
Riyadh including 497 obese and 526 normal weight children, and a total of 2046 of their 
parents/caregivers. 
The number of children in each year of age and the mean and standard deviation of anthropometric 
data from both children and their parents/guardians are shown in Table 4.1. The data are shown for 
each gender classified according to obese or normal weight. The age distribution for boy and girl 
participants, in obese and normal weight groups, were the same. Waist circumference and body fat 
percentages for normal and obese groups reflected normal range perimeters for the respective 
groups. The study cohort was clearly specified and selected, therefore, as expected, statistically 
significant differences were seen in weight, height, WC, body fat percent, and BMI of all 
participants of both genders and groups (p=0.000). Obese children had parents with higher weight 
and BMI compared to parents with lower weight and BMI and normal weight children, with 
statistically significant differences between groups: mother weight (p=0.034), mother BMI 
(p=0.038), and father BMI (p=0.038).   
A comparison of the socio-demographic characteristic data, i.e., education level, employment 
status, income, between obese and normal weight parent/guardian, are presented in Table 4.2, 
including the odds ratios of variables that may determine children to be classified as obese. The 
analysis showed no statistical differences between sex or groups for parent education level and their 
occupations. However, an increase education of the father was significantly associated to reduced 
obesity in boys (OR=1.97, 95% CI=1.20-3.22, p=0.004), as did parent’s consanguinity (OR=0.66, 
95% CI=0.45-0.95, p=0.027). These differences were not seen in the girls, or as a group. Home type 
and ownership showed no statistical differences for obese or normal weight groups. However, there 
was odds risk of being an obese child when the home had no space to perform outdoor physical 
activities (OR=1.70, 95% CI=1.27-2.28, p=0.000). Children of low to mid income families were 
more likely to be obese than children of high-income families (p=0.027).   
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          Table 4.1: Anthropometric measurements of children and their parent/guardian, categorised as normal weight (≥25th & ≤75th P) or obese (≥ 95th P) of BMI for age percentile. 
 
Measurements 
 
Boys  p value 
Odd ratio 
(95%CI) 
Girls  p value 
Odd ratio 
(95%CI) 
Normal weight 
Group 
Total (N=526) 
Obese Group 
 
Total (N=497) 
p value 
Odd ratio 
(95%CI) 
Normal weight 
Total (N=236) 
Obese  
Total (N=232) 
Normal weight 
Total (N=290) 
Obese 
Total (N=265) 
Children   
 
Age groups (years) 
         09 - ˂10 
         10 - ˂11 
         11 - ˂12 
 
 
 
 
 
81   34.3% 
89   37.9% 
66   28.0% 
 
 
 
 
 
79   34.1% 
76   32.8% 
77   33.2% 
 
 
 
P=0.394 
 
Ref 
1.14(0.73-1.76) 
0.83(0.53-1.31) 
 
 
 
 
  92    31.8% 
104    35.9% 
  94    32.0% 
 
 
 
 
 
88   33.2% 
84   31.7% 
93   35.1% 
 
 
 
P=0.578 
 
Ref 
1.18(0.78-1.78) 
0.96(0.64-1.45) 
 
 
 
 
173    32.9% 
193    36.7% 
160    30.4% 
 
 
 
 
 
167   33.6% 
160   32.2% 
170   34.2% 
 
 
 
P=0.262 
 
Ref 
1.16(0.86-1.56) 
0.90(0.67-1.23) 
Age in years (mean ± SD) 9.94 ±0.79 9.99 ±0.82 P=0.461† 10.01   ±0.80 10.02   ±0.82 P=0.863†  9.98   ±0.79 10.01 ±0.82 P=0.544† 
 
 Weight (kg)   
 Height (cm)      
 WC (cm)  
 Body fat (BF) (%)  
 BMI (kg/m²) 
 
33.7   ±6.2 
   138.7   ±7.1 
67.9   ±6.7 
20.1   ±6.4 
17.4   ±2.0 
 
    55.8   ±10.4 
    141.4   ±7.6 
      86.3   ±9.4 
      35.5   ±3.4 
      27.7   ±3.3 
 
0.000 
0.011 
0.000 
0.000 
0.000 
 
34.8   ±7.0 
    139.3  ±8.4 
65.8   ±7.0 
22.8   ±6.0 
17.8   ±2.1 
 
  53.0   ±11.5 
   139.9   ±7.9 
     78.9   ±8.4 
     35.9   ±3.6 
     26.5   ±2.8 
 
0.000 
0.011 
0.000 
0.000 
0.000 
 
34.3   ±6.6 
139.0 ±7.8 
66.8   ±6.9 
21.6   ±6.3 
17.6   ±2.0 
 
    54.3   ±11.1 
    140.9   ±7.8 
      82.3   ±9.6 
      35.7   ±3.5 
      27.1   ±3.1 
 
0.000 
0.022 
0.000 
0.000 
0.000 
Parent/Caregiver  
 
 Mother            
 
 Age (years)          
 Height (cm)     
 Weight (kg)     
 BMI (kg/m²) 
 
 
 
 
      37.9   ±6.1 
    161.0   ±5.9 
      69.4   ±12.4 
      26.7   ±4.8 
 
 
 
 
  38.7   ±5.4 
    160.5   ±6.2 
    73.1   ±10.5 
  28.4   ±3.9 
 
 
 
 
0.153 
0.175 
0.079 
0.106 
 
 
 
 
37.7    ±6.1 
     159.9   ±5.8 
  69.4   ±11.6 
26.9   ±4.4 
 
 
 
 
38.3    ±6.8 
   158.9   ±7.3 
73.4   ±13 
 28.9   ±5.3 
 
 
 
 
0.452 
0.199 
0.034 
0.098 
 
 
 
 
    37.8   ±6.1 
  160.4   ±5.9 
      69.3   ±11.9 
    27.1   ±3.8 
 
 
 
 
  38.5   ±6.2 
    159.7   ±6.8 
    73.3   ±11.9 
  28.7   ±4.7 
 
 
 
 
0.730 
0.305 
0.034 
0.038 
 
Father              
 
 Age (years)   
 Height (cm)       
 Weight (kg)      
 BMI (kg/m²) 
 
 
 
 
      45.0   ±7.6 
    172.2   ±7.0 
      81.9   ±12.8 
      27.7   ±3.7 
 
 
 
      46.0   ±7.1 
    169.6   ±6.5 
   84.8   ±13.1 
 29.4   ±4.4 
 
 
 
0.515 
0.054 
0.129 
0.108 
 
 
 
 43.8    ±7.2 
    170.9    ±6.9 
    78.8    ±12.6 
  26.7    ±3.8 
 
 
 
 44.4    ±8.2 
   169.2    ±6.9 
   84.2    ±15.4 
 29.1    ±4.8 
 
 
 
0.834 
0.132 
0.163 
0.117 
 
 
 
  44.3   ±7.4 
      171.5   ±6.9 
    80.2   ±12.7 
  27.1   ±3.8 
 
 
 
  45.2   ±7.7 
    169.3   ±6.7 
    84.5   ±14.3 
  29.3   ±4.6 
 
 
 
0.807 
0.032 
0.079 
0.037 
       WC, waist circumference; %BF, percentage of body fat; Ref., reference category. 
       Significant P values indicated in bold font. 
       †P value from t test.
37 
 
Table 4.2: Family socio-demographic characteristics of Saudi Arabian children categorised as normal weight (≥25th & ≤75th P) and obese (≥ 95th P) of BMI for age percentile. 
 
Socio-demographic factors 
Boys 
p 
value 
OR 
95%CI 
Girls  
p 
value 
OR 
95%CI 
Normal 
weight Group 
Obese 
Group 
 
p 
value 
OR 
95%CI 
Normal 
weight 
Obese 
Normal 
weight 
Obese 
Father’s Education   
- ≤Elementary School 
- Secondary School  
  - High School 
  - Diploma  
  - Bachelor Degree  
  - Post Graduate 
 
12    5.1% 
12    5.1% 
42   17.8% 
22    9.3% 
82   34.7% 
64   27.1% 
 
13    5.6% 
   3      1.3% 
36   15.5% 
37   15.9% 
101 43.5% 
40   17.2% 
 
0.004 
 
1.73(0.72-4.17) 
0.40(0.10-1.50) 
1.37(0.75-2.48) 
2.69(1.39-5.20) 
1.97(1.20-3.22) 
Ref 
 
27    9.3% 
32   11.0% 
79   27.2% 
29   10.0% 
94   32.4% 
29   10.0% 
 
26    9.8% 
38   14.3% 
84   31.7% 
22    8.3% 
60   22.6% 
34   12.8% 
 
0.138 
 
0.82(0.39-1.70) 
1.01(0.51-2.00) 
0.90(0.50-1.62) 
0.64(0.30-1.36) 
0.54(0.30-0.984) 
Ref 
 
 39      7.4% 
 44      8.4% 
121    23.0%                                                 
51      9.7% 
176    33.5% 
  93     17.7% 
 
  39    7.8% 
  41    8.2% 
120 24.1%
  59  11.9% 
161  32.4% 
  74  14.9% 
 
0.755 
 
1.25(0.73-2.15) 
1.17(0.694-1.97) 
1.24(0.83-1.85) 
1.45(0.89-2.35) 
1.15(0.79-1.66) 
Ref 
Father Work    
- Yes 
- No   
 
210  89.0% 
 22     9.3% 
 
203  87.5% 
 23   10.0% 
 
0.803 
 
Ref 
1.08(0.58-2.00) 
 
248  85.5% 
  29  10.0% 
 
219  82.6% 
  35  13.2% 
 
0.242 
 
Ref 
1.36(0.80-2.31) 
 
458     87.1% 
51       9.7% 
 
422  84.9% 
 58   11.7% 
 
0.300 
 
Ref 
1.23(0.82-1.83) 
Mother’s Education   
- ≤Elementary School 
- Secondary School  
  - High School 
  - Diploma    
  - Bachelor Degree.  
  - Post Graduate 
 
25    10.6% 
17      7.2% 
53    22.5% 
29    12.3% 
99    41.9% 
13      5.5% 
 
15      6.5% 
18      7.8% 
59    25.4% 
32   13.8% 
98    42.2% 
10      4.3% 
 
0.645 
 
0.78(0.27-2.21) 
1.37(0.47-3.96) 
1.44(0.58-3.57) 
1.43(0.54-3.76) 
1.28(0.53-3.07) 
Ref 
 
48    16.6% 
31    10.7% 
66    22.8% 
28     9.7% 
107  36.9% 
9      3.1% 
 
49   18.5% 
40   15.1% 
67   25.3% 
25     9.4% 
77    29.1% 
7     2.6%  
 
0.365 
 
1.31(0.45-3.80) 
1.65(0.55-4.95) 
1.30(0.45-3.71) 
1.14(0.37-3.53) 
0.92(0.33-2.59) 
Ref 
 
73     13.9% 
48      9.1% 
119    22.6% 
57     10.8% 
206    39.2% 
22      4.2% 
 
  64  12.9% 
  58  11.7% 
126  25.4% 
  57  11.5% 
175  35.2% 
  17    3.4% 
 
0.530 
 
1.13(0.55-2.32) 
1.56(0.74-3.27) 
1.37(0.69-2.70) 
1.29(0.62-2.69) 
1.09(0.56-2.13) 
Ref 
Mother Work  
- Yes 
- No 
 
  90  38.1% 
146  61.9% 
 
 80   34.5% 
152  65.5% 
 
0.411 
 
Ref                       
1.17(0.80-1.70) 
 
98   33.8% 
192  66.2% 
 
 72   27.2% 
193  72.8% 
 
0.091 
 
Ref 
1.36(0.95-1.96) 
 
188    35.7% 
338    64.3% 
 
152  30.6% 
345  69.4% 
 
0.080 
 
Ref 
1.26(0.97-1.63) 
Are the parents related?  
- Yes 
- No 
 
  98  41.5% 
137  58.1% 
 
120  51.7% 
111  47.8% 
 
0.027 
 
Ref 
0.66(0.45-0.95) 
 
161  55.5% 
129  44.5% 
 
130  49.1% 
132  49.8% 
 
0.166 
 
Ref 
1.26(0.90-1.77) 
 
259  49.2% 
266  50.8% 
 
250  50.3% 
243  48.9% 
 
0.661 
 
Ref 
0.94(0.74-1.21) 
Family Home 
- Villa        
- Unit         
- Floor         
- Apartment    
- Others  
 
131  55.5% 
16      6.8% 
37    15.7% 
45    19.1% 
  7      3.0% 
 
 134  57.8% 
21    9.1% 
39  16.8% 
35  15.1% 
  3    1.3% 
 
0.466 
 
Ref 
1.28(0.64-2.56) 
1.03(0.61-1.71) 
0.76(0.46-1.25) 
0.41(0.10-1.65) 
 
 134  46.2% 
  12     4.1% 
  79   27.2% 
  63    21.7% 
   2      0.6% 
 
130  49.1% 
   9    3.4% 
 57   21.5% 
 68    25.7% 
  1    0.4% 
 
0.524 
 
Ref 
0.77(0.31-1.89) 
0.74(0.49-1.12) 
1.11(0.73-1.69) 
1.03(0.06-16.65) 
 
265     50.4% 
  28      5.3% 
116     22.1% 
108     20.5% 
    9       1.7% 
 
264  53.1% 
  30    6.0% 
  96  19.3% 
103  20.7% 
    4    0.8% 
 
0.619 
 
Ref 
1.07(0.62-1.85) 
0.83(0.60-1.14) 
0.95(0.69-1.31) 
0.50(0.14-1.68) 
Home ownership 
- Rented  
- Owned   
 
118    50% 
118    50% 
 
101  43.6% 
131  56.4% 
 
0.161 
 
Ref 
1.29(0.90-1.86) 
 
112  38.6% 
178  61.4% 
 
  89  33.6% 
176  65.3% 
 
0.218 
 
Ref 
1.24(0.87-1.76) 
 
230    43.7% 
296    56.3% 
 
190  38.2% 
307  61.8% 
 
0.074 
 
Ref 
1.25(0.97-1.61) 
Home has a space to do 
physical activities 
- Yes   
- No      
 
 
200  84.7% 
  36  15.3% 
 
 
173  74.6% 
 59   25.4% 
 
 
0.006 
 
 
Ref 
1.89(1.19-3.00) 
 
 
226  77.9% 
 64   22.1% 
 
 
182  68.6% 
  83  31.3% 
 
 
0.014 
 
 
Ref 
1.61(1.10-2.35) 
 
 
426    81% 
100    19% 
 
 
355  71.4% 
142  28.6% 
 
 
0.000 
 
 
Ref 
1.70(1.27-2.28) 
Income (Saudi Riyal)   
-  ≤ 5000                          
-  ˃ 5000 & ≤ 10000  
-  ˃ 10000 & ≤ 15000 
-  ˃ 15000 
 
 18     7.6% 
 39   16.5% 
 59   25.0%  
  120  50.8% 
 
18    7.8% 
45  19.4% 
80  34.5% 
89  38.4% 
 
0.043 
 
1.34(0.66-2.73) 
1.55(0.93-2.58) 
1.82(1.18-2.82) 
Ref 
 
39   13.4% 
81   27.9% 
93   32.1% 
77   26.2% 
 
40   15.1% 
93   35.1% 
78   29.4% 
54   20.4% 
 
0.166 
 
1.46(0.83-2.56) 
1.63(1.03-2.58) 
1.19(0.75-1.89) 
Ref 
 
  57    10.8% 
120   22.8% 
152   28.9% 
197   37.5% 
 
  58  11.7% 
138  27.8% 
158  31.8% 
143  28.8% 
 
0.027 
 
1.40(0.91-2.14) 
1.58(1.14-2.19) 
1.43(1.05-1.95) 
Ref 
*Not all percentage adds up to 100% due to some small amounts of missing data. Significant P values, OR and 95% CI indicated in bold font.
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The socio-demographic characteristics i.e., grades achieved, friendships, of normal weight and 
obese boys, girls and the combined group, are shown in Table 4.3, along with the odds ratio that the 
children would be categorized as being obese. There was no association between school type and 
school grades with weight status. Normal weight children were found to have more friends, and the 
difference was significant (OR=1.89, 95% CI=1.14-3.15, p=0.012), especially amongst the boys 
(OR=2.45, 95% CI=1.24-4.84, p=0.008). In addition, the normal weight group also enjoyed a better 
relationship with their friends, showing a positive significant difference between all groups and sex 
(p=0.000). No relationships were found between weight status and the number of children in the 
family or ranking among siblings. 
Frequencies of eating main meals and snacks per week with family, as opposed to eating out, screen 
time while eating, and the relationship of these variables to weight status of all children, is shown in 
Table 4.4, including the odds ratio of variables that may categorise children as being obese. Data 
showed no association between the frequency of eating any main meals or snacks, and being obese 
or normal weight. The exception being eating snacks before sleep, particularly in the boys group 
(p=0.000). Additionally, frequent eating away from home (p=0.000) and eating during screen time 
(p=0.004) were positively related to obesity in boys only. Eating meals with the family did not 
show a marked difference in the weight data in either group.  
The weight status of the children was greatly influenced by several factors, such as place of food 
consumption; type of food consumed (home packed vs. school canteen); parental awareness of food 
labels; food preparer; availability of junk food/sugary drinks, and food consumption returning home 
from school. The relationship of these factors to weight status is shown in Table 4.5, including odds 
ratios that the children would be categorised as being obese. The place where breakfast is normally 
eaten (OR=0.77, 95% CI=0.60-0.99, p=0.049), eating from: the school canteen (OR=0.74, 95% 
CI=0.55-0.99, p=0.042), while going home from school (OR=0.55, 95% CI=0.41-0.74, p=0.000); 
soft drinks being freely available in the fridge at home (OR=0.32, CI=0.22-0.48, p=0.000), and 
freely available non-core foods at home (OR=0.71, CI=0.55-0.92, p=0.009) were all positively 
associated with an increased risk of being obese. Conversely, and interestingly, parents who 
normally read the food labels was a protective factor for obesity in children (OR=0.68, 95% 
CI=0.53-0.87, p=0.002). There was no significant association between eating during school breaks 
and obesity (p=0.307), or who normally prepared food for child (p=0.083). 
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Table 4.3: Socio-demographic characteristics of Saudi Arabian children categorised as normal weight (≥25th & ≤75th P) and obese (≥ 95th P) of BMI for age percentile. 
Socio-demographic 
factors 
Boys 
p 
value 
OR 
95%CI 
Girls 
p 
value 
OR 
95%CI 
Normal 
weight 
Group 
Obese 
Group 
p 
value 
OR 
95%CI 
Normal 
weight 
Obese 
Normal 
weight 
Obese 
School type  
- Government    
- Private                  
 
141    59.7% 
  95    40.3% 
 
143    61.6% 
 89     38.4% 
 
0.675 
 
Ref 
0.92(0.63-1.33) 
 
229   79.0% 
  61   21.0% 
 
231  87.2% 
  34  12.8% 
 
0.007 
 
Ref 
0.53(0.33-0.84) 
 
370   70.3% 
156   29.7% 
 
374   75.3% 
123   24.7% 
 
0.066 
 
Ref 
0.77(0.58-1.01) 
Child Grades at 
School 
- Excellent   
- Very Good  
- Good    
- ≤Medium    
 
 
174    73.7% 
 49    20.8% 
   8      3.4% 
   4      1.7% 
 
 
152    65.5% 
 67    28.9% 
 12      5.2% 
   1      0.4% 
 
 
0.077 
 
 
1 (Ref) 
1.56(1.02-2.40) 
1.71(0.68-4.31) 
0.28(0.03-2.58) 
 
 
217   74.8% 
  65    22.4% 
    7      2.4% 
0 
 
 
210  79.2% 
  44  16.6% 
  11    4.2% 
0 
 
 
0.134 
 
 
Ref 
0.69(0.45-1.07) 
1.62(0.61-4.26) 
--- 
 
 
391   74.3% 
114   21.7% 
  15     2.9% 
    4     0.8% 
 
 
362   72.8% 
111   22.3% 
 23     4.6% 
   1     0.2% 
 
 
0.269 
 
 
Ref 
1.05(0.78-1.41) 
1.65(0.85-3.22) 
0.27(0.03-2.42) 
Child has (many) 
friends      
- Yes     
- No            
 
 
223   94.5% 
  13     5.5% 
 
 
203    87.5% 
29    12.5% 
 
 
0.008 
 
 
Ref 
2.45(1.24-4.84) 
 
 
278   95.9% 
 12    4.1% 
 
 
251  94.7% 
  14    5.3% 
 
 
0.524 
 
 
Ref 
1.29(0.58-2.84) 
 
 
 501  95.2% 
   25    4.8% 
 
 
 454  91.3% 
   43    8.5% 
 
 
0.012 
 
 
Ref 
1.89(1.14-3.15) 
Child has a good 
relationship with 
them†     
- Yes    
- No          
 
 
 
223   94.5% 
0 
 
 
 
175   75.4% 
   28    12.1% 
 
 
 
0.000 
 
 
 
.000 
 
 
 
278   95.8% 
0 
 
 
 
250   94.7% 
    1     0.4% 
 
 
 
0.292 
 
 
 
.000 
 
 
 
501  95.2% 
0 
 
 
 
425  85.5% 
  29    6.4% 
 
 
 
0.000 
 
 
 
.000 
No. of child siblings   
- 2 or less      
- 3 to 4   
- 5 or more  
 
  52    22.0% 
106    44.9% 
  78    33.1% 
 
63    27.2% 
84    36.2% 
85    36.6% 
 
0.152 
 
Ref 
0.65(0.41-1.04) 
0.88(0.55-1.43) 
 
49    16.9% 
129    44.5% 
112   38.6% 
 
  35   13.2% 
112   42.3% 
118   44.5% 
 
0.277 
 
Ref 
1.21(0.73-2.00) 
1.47(0.89-2.44) 
 
101  19.2% 
235  44.7% 
190  36.1% 
 
 98   19.7% 
196   39.4% 
203   40.9% 
 
0.203 
 
 
Ref 
0.86(0.61-1.20) 
1.10(0.78-1.54) 
Rank among siblings 
- First       
- Second    
- Third      
- Fourth   
- ≤ Fifth 
- Last Child 
 
59    25.0% 
48    20.3% 
31    13.1% 
25    10.6% 
44    18.6% 
29    12.3% 
 
63    27.2% 
36    15.5% 
31    13.4% 
35    15.1% 
39    16.8% 
28    12.1% 
 
0.579 
 
Ref 
0.70(0.40-1.22) 
0.93(0.50-1.72) 
1.31(0.70-2.44) 
0.83(0.47-1.45) 
0.90(0.48-1.69) 
 
81    27.9% 
61    21.0% 
44    15.2% 
29    10.0% 
43    14.8% 
32    11.0% 
 
73    27.5% 
48    18.1% 
36    13.6% 
24      9.1% 
43    16.2% 
41    15.5% 
 
0.665 
 
Ref 
0.87(0.53-1.42) 
0.90(0.52-1.56) 
0.91(0.49-1.71) 
1.11(0.65-1.88) 
1.42(0.81-2.48) 
 
140   26.6% 
109   20.7% 
 75   14.3% 
 54   10.3% 
 87   16.5% 
 61   11.6% 
 
136   27.4% 
84   16.9% 
67   13.5% 
59   11.9% 
82   16.5% 
69   13.9% 
 
0.580 
 
Ref 
0.79(0.54-1.14) 
0.92(0.61-1.37) 
1.12(0.72-1.74) 
0.97(0.66-1.42) 
1.16(0.76-1.76) 
*Not all percentage adds up to 100% due to some small amounts of missing data. 
† If answer was “yes” to the previous question. Significant P values, OR and 95% CI indicated in bold font. 
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Table 4.4: Differentiations in food habits frequencies between Saudi Arabian children categorised as normal weight (≥25th & ≤75th P) and obese (≥ 95th P) of BMI for age percentile. 
Food Habits 
Frequencies/Week 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal weight 
Group 
Obese Group 
p 
value 
OR 
95%CI Normal 
weight 
Obese  Normal 
weight 
Obese 
Eating breakfast 
- Rarely  
- 1 to 2  
- 3 to 4 
- 5 to 6 
- Daily  
 
  19    8.1% 
  25  10.6% 
  19    8.1% 
  16    6.8% 
157  66.5% 
 
 25   10.8% 
 41   17.7% 
 25   10.8% 
 10     4.3% 
131   56.5% 
 
0.056 
 
Ref 
1.24(0.57-2.71) 
1.00(0.43-2.32) 
0.47(0.17-1.27) 
0.63(0.33-1.20) 
 
  33   11.4% 
  20     6.9% 
  41   14.1% 
  22     7.6% 
173   59.7% 
 
 34   12.8% 
 12     4.5% 
 21     7.9% 
 19     7.2% 
179   67.5% 
 
0.101 
 
Ref 
0.58(0.24-1.37) 
0.49(0.24-1.01) 
0.83(0.38-1.82) 
1.00(0.59-1.69) 
 
  52    9.9% 
  45    8.6% 
  60  11.4% 
  38    7.2% 
 330  62.7% 
 
 59   11.9% 
  53   10.7% 
  46     9.3% 
  29    5.8% 
 310   62.4% 
 
0.404 
 
Ref 
1.03(0.60-1.79) 
0.67(0.396-1.15) 
0.67(0.36-1.23) 
0.82(0.55-1.24) 
Eating snack between 
breakfast and lunch  
- Rarely  
- 1 to 2 
- 3 to 4 
- 5 to 6 
-  Daily 
 
47  19.9% 
36  15.3% 
42  17.8% 
24  10.2% 
87  36.9% 
 
34   14.7% 
26   11.2% 
38   16.4% 
33   14.2% 
101   42.7% 
 
0.176 
 
Ref 
0.99(0.51-1.95) 
1.25(0.67-2.33) 
1.90(0.95-3.77) 
1.60(0.94-2.71) 
 
76   26.2% 
48   16.6% 
49   16.9% 
30   10.3% 
86   29.7% 
 
87   32.8% 
39   14.7% 
42   15.8% 
25    9.4% 
72   27.2% 
 
0.579 
 
Ref 
0.71(0.42-1.19) 
0.74(0.44-1.25) 
0.72(0.39-1.34) 
0.73(0.47-1.13) 
 
123   23.4% 
 84   16.0% 
 91   17.3% 
 54   10.3% 
173   32.9% 
 
121  24.3% 
 65  13.1% 
 80  16.1% 
 58  11.7% 
173  34.8% 
 
0.640 
 
Ref 
0.78(0.52-1.18) 
0.89(0.60-1.32) 
1.09(0.69-1.70) 
1.01(0.73-1.41) 
Eating lunch 
- Rarely  
- 1 to 2 
- 3 to 4 
- 5 to 6 
- Daily  
 
   6    2.5% 
 10    4.2% 
 16    6.8% 
 18    7.6% 
183  77.5% 
 
   3     1.3% 
   4     1.7% 
 15     6.5% 
 18     7.8% 
192    82.8% 
 
0.431 
 
Ref 
0.80(0.13-4.87) 
1.87(0.39-8.87) 
2.00(0.43-9.25) 
2.09(0.51-8.51) 
 
 13   4.5% 
   8    2.8% 
 20   6.9% 
  23    7.9% 
225  77.6% 
 
   7   2.6% 
 12   4.5% 
 14   5.3% 
 22   8.3% 
210 79.2% 
 
0.531 
 
Ref 
2.78(0.77-10.04) 
1.30(0.41-4.08) 
1.77(0.59-5.27) 
1.73(0.67-4.42) 
 
 19   3.6% 
 18   3.4% 
 36   6.8% 
 41   7.8% 
408  77.6% 
 
 10   2.0% 
 16   3.2% 
 29   5.8% 
 40   8.0% 
402  80.9% 
 
0.540 
 
Ref 
1.68(0.60-4.68) 
1.53(0.61-3.79) 
1.85(0.76-4.47) 
1.87(0.86-4.07) 
Eating snack between 
lunch and dinner 
-  Rarely  
- 1 to 2 
- 3 to 4 
- 5 to 6 
- Daily  
 
49   20.8% 
42   17.8% 
43   18.2% 
22     9.3% 
80   33.9% 
 
44   19.0% 
34   14.7% 
41   17.7% 
33   14.2% 
80   34.5% 
 
0.505 
 
Ref 
0.90(0.49-1.65) 
1.06(0.58-1.91) 
1.67(0.85-3.28) 
1.11(0.66-1.85) 
 
68   23.4% 
43   14.8% 
51   17.6% 
37   12.8% 
90   31.0% 
 
64   24.2% 
43   16.2% 
41   15.5% 
28   10.6% 
89   33.6% 
 
0.840 
 
Ref 
1.06(0.61-1.82) 
0.85(0.50-1.45) 
0.80(0.44-1.46) 
1.05(0.67-1.64) 
 
     117   22.2% 
 85   16.2% 
 94   17.9% 
 59   11.2% 
170   32.3% 
 
108  21.7% 
 77   15.5% 
 82   16.5% 
 61   12.3% 
169  34.0% 
 
0.933 
 
Ref 
0.98(0.65-1.47) 
0.94(0.63-1.40) 
1.12(0.71-1.74) 
1.07(0.76-1.50) 
Eating dinner 
- Rarely  
- 1 to 2 
- 3 to 4 
- 5 to 6 
- Daily  
 
 
   8     3.4% 
   5     2.1% 
    19     8.1% 
  25   10.6% 
 179   75.8% 
 
  5     2.2% 
  9     3.9% 
 16     6.9% 
 27   11.6% 
175   75.4% 
 
0.703 
 
Ref 
2.88(0.60-13.74) 
1.34(0.36-4.94) 
1.72(0.49-5.98) 
1.56(0.50-4.87) 
 
   7      2.4% 
  11      3.8% 
  28      9.7% 
   40    13.8% 
   203   70.0% 
 
  11    4.2% 
  14    5.3% 
   27   10.2% 
   32   12.1% 
 181   68.3% 
 
0.666 
 
Ref 
0.81(0.23-2.78) 
0.61(0.20-1.81) 
0.50(0.17-1.46) 
0.56(0.21-1.49) 
 
       15    2.9% 
       16    3.0% 
       47    8.9% 
       65   12.4% 
  382   72.6% 
 
 16    3.2% 
 23    4.6% 
 43    8.7% 
  59  11.9% 
356  71.6% 
 
0.753 
 
Ref 
1.34(0.52-3.48) 
0.85(0.37-1.94) 
0.85(0.38-1.87) 
0.87(0.42-1.79) 
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Food Habits 
Frequencies/Week 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal weight 
Group 
Obese Group 
p 
value 
OR 
95%CI Normal 
weight 
Obese  Normal 
weight 
Obese 
Eating snack before sleep 
- Rarely 
- 1 to 2 
- 3 to 4 
- 5 to 6 
- Daily 
 
166   70.3% 
  24   10.2% 
    19     8.1% 
    1     0.4% 
   25   10.6% 
 
 112  48.3% 
 24   10.3% 
22     9.5% 
19     8.2% 
55   23.4% 
 
0.000 
 
Ref 
1.48(0.80-2.74) 
1.71(0.88-3.31) 
28.16(3.71213.37) 
3.26(1.91-5.54) 
 
196  67.6% 
  26    9.0% 
  29  10.0% 
  14    4.8% 
  24    8.3% 
 
177  66.8% 
  32   12.1% 
  23    8.7% 
  16    6.0% 
  17    6.4% 
 
0.631 
 
Ref 
1.36(0.78-2.37) 
0.87(0.49-1.57) 
1.26(0.60-2.66) 
0.78(0.40-1.50) 
 
362   68.8% 
  50    9.5% 
  48    9.1% 
  15    2.9% 
  49    9.3% 
 
289  58.1% 
  56  11.3% 
   45    9.1% 
   35    7.0% 
   72  14.5% 
 
0.000 
 
Ref 
1.40(0.93-2.11) 
1.17(0.76-1.81) 
2.92(1.56-5.45) 
1.84(1.24-2.73) 
Eating “together” with 
family 
- Rarely 
- 1 to 2 
- 3 to 4 
- 5 to 6 
-  Daily 
 
   8      3.4% 
   6      2.5% 
  31    13.1% 
  35    14.8% 
   156   66.1% 
 
  6    2.6% 
11    4.7% 
43   18.5% 
48   20.7% 
 124  53.4% 
 
0.053 
 
Ref 
2.44(0.57-10.44) 
1.84(0.58-5.86) 
1.82(0.58-5.74) 
1.06(0.35-3.13) 
 
   6   2.1% 
 10   3.4% 
 14   4.8% 
 28   9.7% 
231  79.7% 
 
    8    3.0% 
  5    1.9% 
 23    8.7% 
 25    9.4% 
204  77.0% 
 
0.292 
 
Ref 
0.37(0.08-1.69) 
1.23(0.35-4.29) 
0.67(0.20-2.19) 
0.66(0.22-1.94) 
 
 14     2.7% 
 16     3.0% 
 45     8.6% 
 63   12.0% 
387   73.6% 
 
  14    2.8% 
  16    3.2% 
  66  13.3% 
  73  14.7% 
328  66.0% 
 
0.066 
 
Ref 
1.00(0.36-2.75) 
1.46(0.63-3.37) 
1.15(0.51-2.61) 
0.84(0.39-1.80) 
Eating away from home 
-  Rarely 
- 1 to 2 
- 3 to 4 
- 5+ 
 
152  64.4% 
 73   30.9% 
   8     3.4% 
   3     1.3% 
 
  96  41.4% 
  119  51.3% 
  11    4.7% 
    6    2.6% 
 
0.000 
 
Ref 
2.58(1.75-3.80) 
2.17(0.84-5.60) 
3.16(0.77-12.96) 
 
191  65.9% 
 77   26.6% 
 17   5.9% 
   3   1.0% 
 
156   58.9% 
 74   27.9% 
 27   10.2% 
   8     3.0% 
 
0.066 
 
Ref 
1.17(0.80-1.72) 
1.94(1.02-3.69) 
3.26(0.85-12.51) 
 
343   65.2% 
150   28.5% 
  25    4.8% 
    6    1.2% 
 
252  50.7% 
193  38.8% 
  38    7.6% 
  14    2.8% 
 
0.000 
 
Ref 
1.75(1.33-2.29) 
2.06(1.21-3.51) 
3.17(1.20-8.37) 
Eating during watching 
- Rarely 
- 1 to 2 
- 3 to 4 
- 5 to 6 
- Daily 
 
77   32.6% 
29   12.3% 
47   19.9% 
23     9.7% 
60   25.4% 
 
45   19.4% 
28   12.1% 
49   21.1% 
44   19.0% 
66   28.4% 
 
0.004 
 
Ref 
1.65(0.87-3.12) 
1.78(1.03-3.07) 
3.27(1.75-6.11) 
1.88(1.13-3.12) 
 
104   35.9% 
 37   12.8% 
 48   16.6% 
 35   12.1% 
 65   22.4% 
 
103   38.9% 
 27   10.2% 
 39   14.7% 
 30   11.3% 
 65   24.5% 
 
0.780 
 
Ref 
0.73(0.41-1.29) 
0.82(0.49-1.35) 
0.86(0.49-1.51) 
1.01(0.65-1.56) 
 
   181   34.4% 
 66   12.5% 
 95   18.1% 
 58   11.0% 
    125   23.8% 
 
148  29.8% 
 55   11.1% 
  88   17.7% 
  74   14.9% 
 131  26.4% 
 
0.212 
 
Ref 
1.01(0.67-1.54) 
1.13(0.78-1.62) 
1.56(1.03-2.34) 
1.28(0.92-1.77) 
*Not all percentage adds up to 100% due to some small amounts of missing data. Significant P values, OR and 95% CI indicated in bold font. 
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Table 4.5: Differentiations in food intake/some dietary pattern between Saudi Arabian children categorised as normal weight (≥25th & ≤75th P) and obese (≥ 95th P) of BMI for age percentile. 
Food intake 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal 
weight 
Group 
Obese 
Group 
p 
value 
OR 
95%CI Normal 
weight 
Obese  Normal 
weight 
Obese 
Place where normally breakfast 
eating 
- At Home  
- At School  
 
 
145   61.5% 
  91   38.5% 
 
 
151  67.2% 
  76   32.8% 
 
 
0.190 
 
 
Ref 
0.77(0.53-1.13) 
 
 
161  55.5% 
129  44.5% 
 
 
163  61.5% 
102  38.5% 
 
 
0.153 
 
 
Ref 
0.78(0.55-1.09) 
 
 
306   58.2% 
220   41.8% 
 
 
319  64.2% 
178  35.8% 
 
 
0.049 
 
 
Ref 
0.77(0.60-0.99) 
Bring food from home to school 
- Yes      
- No        
 
150   63.6% 
  85   36.0% 
 
169  72.8% 
  63  27.2% 
 
0.036 
 
Ref 
0.65(0.44-0.97) 
 
215  74.1% 
  75  25.9% 
 
186  70.2% 
  77  29.1% 
 
0.369 
 
Ref 
1.18(0.81-1.72) 
 
365   69.4% 
160   30.4% 
 
355  71.4% 
140  28.2% 
 
0.442 
 
Ref 
0.90(0.68-1.17) 
Eating during school breaks 
- Yes     
- No           
 
193   81.8% 
  43   18.2% 
 
196  84.5% 
  36  15.5% 
 
0.435 
 
Ref 
0.82(0.50-1.33) 
 
227  78.3% 
  62  21.4% 
 
214  80.8% 
  51  19.2% 
 
0.519 
 
Ref 
0.87(0.57-1.32) 
 
420   79.8% 
105   20.0% 
 
410  82.5% 
 87  17.5% 
 
0.307 
 
Ref 
0.84(0.61-1.16) 
Eating from school canteen  
- Yes  
- No       
 
175   74.2% 
  61   25.8% 
 
199  85.5% 
  33  14.2% 
 
0.002 
 
Ref 
0.47(0.29-0.76) 
 
206  71.0% 
  83  28.6% 
 
189  70.9% 
  76  28.7% 
 
0.992 
 
Ref  
0.99(0.69-1.44) 
 
381   72.4% 
144   27.4% 
 
388  78.1% 
109  21.9% 
 
0.042 
 
Ref 
0.74(0.55-0.99) 
Eating while going back home 
- Yes    
- No  
 
  54    22.9% 
182   77.1% 
 
 98  42.2% 
134  57.8% 
 
0.000 
 
Ref 
0.40(0.27-0.60) 
 
  50  17.2% 
239  82.4% 
 
 55  20.4% 
210  79.2% 
 
0.300 
 
Ref 
0.79(0.52-1.22) 
 
104   19.8% 
421   80.0% 
 
153  30.8% 
344  69.2% 
 
0.000 
 
Ref 
0.55(0.41-0.74) 
Parent “normally” read “Food 
Labels” when buy foods to the child 
- Yes    
- No      
 
 
128   54.2% 
108   45.8% 
 
 
79  34.1% 
153  65.9% 
 
 
0.000 
 
 
Ref 
2.29(1.58-3.33) 
 
 
152  52.4% 
137  47.2% 
 
 
139  52.5% 
126  47.5% 
 
 
0.973 
 
 
Ref 
1.00(0.72-1.40) 
 
 
280   53.2% 
245   46.6% 
 
 
218  43.9% 
279  56.1% 
 
 
0.002 
 
 
Ref 
1.46(1.14-1.87) 
Who normally prepare the food for 
child? 
- Mothers  
- Housemaids    
- Fathers          
- The Child him/her self  
- Others         
 
 
185   78.4% 
 27   11.4% 
0 
  1    0.4% 
23    9.7% 
 
 
170  73.3% 
 48   20.7% 
0 
  3    1.3% 
 11    4.7% 
 
 
0.008 
 
 
Ref 
1.93(1.15-3.23) 
--- 
3.26(0.33-31.68) 
0.52(0.24-1.10) 
 
 
230  79.3% 
  31  10.7% 
0 
   9    3.1% 
 19    6.6% 
 
 
229  86.4% 
  19   7.2% 
    1   0.4% 
    6   2.3% 
  10   3.8% 
 
 
0.181 
 
 
Ref 
0.61(0.338-1.12) 
--- 
0.67(0.23-1.91) 
0.52(0.24-1.16) 
 
 
415  78.9% 
 58   11.0% 
0 
  10   1.9% 
   42   8.0% 
 
 
399  80.3% 
   67  13.5% 
     1    0.2% 
     9    1.8% 
    21   4.2% 
 
 
0.083 
 
 
Ref 
1.20(0.82-1.75) 
--- 
0.93(0.37-2.32) 
0.52(0.30-0.89) 
Soft drinks available in the home 
fridge at all times for the child? 
- Yes 
- No 
 
 
  18     7.6% 
217   92.0% 
 
 
  66   28.4% 
166   71.6% 
 
 
0.000 
 
 
Ref 
0.21(0.12-0.36) 
 
 
 24    8.3% 
265  91.4% 
 
 
 38   14.3% 
227   85.7% 
 
 
0.024 
 
 
Ref 
0.54(0.31-0.92) 
 
 
 42     8.0% 
482   91.6% 
 
 
104  20.9% 
393  79.1% 
 
 
0.000 
 
 
Ref 
0.32(0.22-0.48) 
Keeping (chips, biscuit, sweets … 
etc.) always available at home for 
the child? 
- Yes 
- No 
 
 
   77   32.6% 
159   67.4% 
 
 
116   50% 
116   50% 
 
 
0.000 
 
 
Ref 
0.48(0.33-0.70) 
 
 
  93   32.1% 
196   67.6% 
 
 
 84   31.7% 
181   68.3% 
 
 
0.903 
 
 
Ref 
1.02(0.71-1.46) 
 
 
170   32.3% 
355   67.5% 
 
 
200  40.2% 
297  59.8% 
 
 
0.009 
 
 
Ref 
0.71(0.55-0.92) 
*Not all percentage adds up to 100% due to some small amounts of missing data. Significant P values, OR and 95% CI indicated in bold font.
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The mean and standard deviation of total calories consumed per day in the children is summarised 
in Table 4.6. The 24-hour food record data shows that total caloric intakes were significantly 
different between obese and normal weight groups (p=0.000), and in boys (p=0.000) and girls 
(p=0.034). 
 
Table 4.6: 24-hr Food record intake differences between Saudi Arabian children categorised as normal weight 
(≥25th & ≤75th P) and obese (≥ 95th P) of BMI for age percentile. 
Food intake 
Boys p 
value 
Girls p 
value 
Normal 
weight 
Group 
Obese 
Group 
p 
value Normal 
weight 
Obese  Normal 
weight 
Obese 
 24-hr Food 
Record 
 
Calories 
consumed/day 
 
 
 
 
1,766   ±276 
 
 
 
2,070  ±323 
 
 
 
0.000 
 
 
 
1,686  ±290 
 
 
 
1956  ±322 
 
 
 
0.034 
 
 
 
1,723 ±286 
 
 
 
2013 ±323 
 
 
 
0.000 
*Significant P values indicated in bold font. 
 
Discussion 
Our study highlights sociodemographic and dietary practices associated with the occurrence of 
normal weight or obesity among Saudi Arabian children. Interestingly, these factors effected boys 
and girls differently. A fathers’ education level, parent’s consanguinity, eating during screen time, 
and taking home packed meals to school, were significantly associated with obesity among boys, 
but not girls. Conversely, low to mid income, snacking before sleep, frequent eating away from 
home, place where normally breakfast is eaten, eating from school canteen, buying and eating food 
when returning home from school, keeping non-core foods (soft drinks, chips etc.) freely available 
at home for the child, were variable contributing to a higher risk of being obese in both groups. 
Importantly, irrespectively of sex and group, a home not having enough space to perform physical 
activities, or keeping soft drinks freely available in the home for the child, were factors that 
increased the risk of obesity. 
An overweight and/or obese parent is a significant risk factor for overweightness in their children 
(176, 177). To our knowledge, this study is the first to be conducted and examine this evidence in 
Saudi Arabia. This study clearly found obese children had parents with higher weight and BMI 
compared to normal weight children. A high weight and BMI in mothers were significant risk factor 
for her child to become obese, especially if the child was a girl. However, for fathers only a high 
BMI was a risk factor for their child to be obese.           
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The socio-economic status of the participants was associated with the levels of obesity shown. 
Literacy amongst parents had a significant bearing on their child’s weight status (178, 179). The 
evidence of the relationships between parental education and obesity is presented with mixed 
results. While some research would suggest that higher education in parents mean a stronger 
likelihood of obese children (180), other studies have concluded that obesity was related to parents 
not having sufficient education (181). Our study did not support either of these conclusions. Our 
results found no significant associations of parental education on the weight of all children. 
Interestingly, the fathers of normal weight boys frequently had a post-graduate education. Whereas, 
fathers of the obese boys reported their highest level of education as either, an undergraduate or 
diploma qualification. 
 
Of note, previous research in developed countries shows, low socioeconomic status predicts a 
higher rate of obesity (182). Whereas, in developing countries, a higher income group were more 
likely to have increased prevalence of obesity (183). Our research suggests that high-income 
families have more normal weight children, and low to mid income families have more obese 
children. Our results are similar to high-income families in developed countries (184,185). This 
result is not surprising as Riyadh, being the capital of Saudi Arabia, is greatly influenced by the 
trends in developed countries. Studies show the weight status in the low socioeconomic strata of 
developed countries is influenced by factors like health insurance, local grocers and the availability 
of healthy foods, food prices, immobile activities (i.e., technology use, watching television) and 
access to physical activity clubs, like gyms (186). These factors are very comparable to the low 
socioeconomic demographics in Riyadh.   
A lack of space to perform physical activity at home is negatively associated with obesity among 
children (187). In our study, homes that had space to do physical activities was a protective factor 
against obesity. A space, such as a yard, helps children to engage in regular physical activities that 
reduce excessive weight gain (188). An Australian study of 8 to 12 years old children found that 
most of their after-school play activity occurred within the home grounds (189). Generally, from a 
safety perspective, a yard at home is viewed as a place where children often play under the watchful 
eyes of the family 
Evidence of relationships between parental consanguinity and childhood obesity is scarce in the 
literature, where the focus is on relationships between consanguinity and some genetic diseases 
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(190, 191). However, our study showed a relationship between parental consanguinity and 
childhood obesity among boys, but not among girls and/or the combined groups (Table 2). Further 
investigation is required to explore our results. 
Few studies have examined the impact of childhood obesity on school performance. Studies have 
focused on the physical health of the child in conjunction with their academic success (192), while 
longitudinal data in over 6000 children showed the changes in weight status adversely effects 
academic success, and psychosocial health (193). Our research found no significant differences in 
school scores achieved between obese and normal weight groups. Our results of no significant 
relationships between child obesity and subsequent academic performance are supported by 
longitudinal research in Taiwanese primary schoolchildren (194). 
Obese children tend to have fewer friends than normal weight children (195), resulting in a loss of, 
or deficiency in, social interaction and group activities with more time, by force, spent on individual 
activities and/or inactivity in general (196). Obese children face multiple social challenges within 
their environment. These may be in the form of bullying, taunts and isolation from mainstream peer 
groups (197). In our study, having fewer friends was exclusively amongst obese boys but not 
amongst girls. This is supported by earlier research examining self-esteem and peer acceptance in 
among n=313 pre-pubertal girls in Northern England (198). Our study also showed amongst the 
obese participants, even if they had "many" friends, these relationships were often strained. The 
differences were significant.  
Research indicates children who miss breakfast increase their risk of being obese (199). While our 
results show boys were more prone to skip breakfast compared to girls, the difference were not 
significant. Interestingly, eating breakfast at home significantly increased the risk of obesity. It may 
be possible that the type, quantity, and/or quality of breakfast eaten at home, by those who were 
obese in our study, are poor choices. Research evidence examining the association between 
skipping meals and children’s weight is limited (200, 201), and, therefore, restricts our comparative 
analysis. However, our data showed no significant differences or association between skipping 
lunch and dinner, and weight status, as per a previous smaller Finnish study of 9 to 11 year old 
children (201).    
Conflicting results have been shown on the influence of frequent eating or snacking and childhood 
obesity. The WHO reports the evidence for the association between snacking and obesity is 
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insufficient (202). In fact, it may depend on the type, quantity, and time of snack consumption. 
Eating snacks between meals is told to reduce the risk of obesity as the child tends to eat fewer food 
items at the next meal. Healthy snacking between meals is, therefore, reported to have a protective 
effect from obesity among children (203). However, our data did not show any significant 
associations between frequent snacking and weight status. This is consistent with a summarised 
review on snacking patterns in children, which did not find any significant associations between 
snacking and weight (204). The exception to our data was the association between the children’s 
weight and eating prior to sleep. Poor causal evidence exists regarding children snacking before 
sleep and possible increase risk of obesity. A recent study in Greece of children aged 9 – 13 years 
(205) and in 7 – 11 years in northern Italy (206), all found that bed time snacking tended to be 
positively associated with overweightness, especially in children that engaged in low levels of 
physical activity. Our finding is congruent with these two studies. 
While Saudi Arabian regulations ban the sale of soft drinks and junk food in school canteens, 
including preventing students from bringing junk food to school, this regulation is, unfortunately, 
ineffectual. Unhealthy meals in Saudi Arabian school canteens are associated with increasing 
obesity levels in school aged children (207). Our findings clearly show the obese child group 
significantly consumed a greater amount of school canteen foods and drinks. In addition, obese 
children had a higher consumption of unhealthy snacks, compared to normal weight children, when 
returning home from school. In a large Mexican school-children study, a direct link was found 
between the consumption of high-energy dense foods while going to and from school and weight 
gain. Furthermore, by reducing availability of these foods, thus consumption, forced a change in 
eating behaviors and directly affected weight (208). Our results show that eating away from home 
was common among obese group and the statistical difference between obese and normal weight 
was significant. Interestingly, eating “together” with family was more habitual among normal 
weight children compared to overweight/obese children, but the difference was not significant. 
Highlighting, by reducing the “availability” of high-energy dense foods may have a positive impact 
to reduce the prevalence of obesity in Saudi Arabian children. 
The food intake and dietary assessments of our cohort showed the level of obesity was significantly 
associated with freely available soft drinks and/or unhealthy snacks to children at home. The 
associations between high sugar-sweetened drinks and/or unhealthy snacks, and weight gain in 
children is globally evidenced and recognised, providing the political will to initiate taxing sugar 
products and soft drinks (209, 210). Our study focused on ways that parents and/or caregivers could 
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deal with availability of foods at home. Freely available soft drinks and unhealthy snacks for 
children leads to many unhealthy habits, such as high consumption of sugary drinks and snacks and 
high fat snacks instead of healthy substitutes, i.e., milk/water, fruits and vegetables (211). In 
addition, this highlights the importance of parental control when it comes to having sugar laden soft 
drinks and junk snacks in the home (212), and may highlight how greater health-conscious parental 
involvement with their child(s) diet could be a key fact in intervention management and dietary 
control (213). Parents who read “food labels” when buying food for their children is a protective 
factor against obesity. Our study found a direct link between weight management and parents who 
actively applied/adopted healthy food choices in the home, and those who do not. While children 
are educated on the benefits of healthy eating, many are still greatly influenced, in and out of the 
home, by their family’s food choices. This highlights an urgent need for parents to take the 
responsibility to reinforce better food choices for the health outcomes in their children. Strong 
evidence is shown in our study that increased parental awareness towards healthier eating directly 
affected the risk, or otherwise, of childhood obesity. 
In conclusion, the findings and results from our study may provide substantive unique information 
on sociodemographic, and several foods and eating habits that influence the incidence of obesity in 
Saudi Arabian children. Our study provides strong base-line data on factors associated with obesity 
among school children in Saudi Arabia, which can be considered as part of any program to tackle 
the problem of obesity in this age group.  
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CHAPTER 5 – FAST FOOD CONSUMPTION AND ITS RELATED TO 
WEIGHT STATUS  
5.1 Introduction: 
The previous chapter discussed in detail socio-demographic characteristics and dietary habits. This 
chapter adds to the current understanding of dietary and foods habits in the selected sample by 
investigating in detail the relationship between weight states and other dietary habits linked to fast 
food consumption. A comparison is made here of children fast food consumption and its related 
behaviours, and these refer to preferred portion size, parent behaviours for child’s intake from fast-
food restaurants, reasons for eating fast food, etc. This will help to understand this relationship, and 
also help in the development of effective interventions to reduce fast food consumption. Examined 
here are the current fast food patterns among both normal weight and obese school-age children. It 
does this by exploring the factors associated with fast food and assesses the link between fast food 
and obesity. Gender differences in the consumption of fast food are also examined. 
 
5.2 Manuscript details 
 
The manuscript details are as follows: 
 
Alturki, H.A., Brookes, D.S.K., and Davies P.S.W. Comparative evidence of the consumption 
from fast-food restaurants between normal-weight and obese Saudi schoolchildren. Public Health 
Nutr. 2018; 21(12):2280-2290. doi: 10.1017/S1368980018000757. 
 
 
 
The manuscript has been reformatted to fit the requirements of the thesis. 
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5.3 Comparative evidence of the consumption from fast-food restaurants between normal-
weight and obese Saudi schoolchildren 
Abstract 
Objective: To provide an in-depth analysis of the relationship between obesity and fast food 
consumption by comparing urban obese and normal weight Saudi Arabian children. 
Design: A multicentre cross-sectional study was conducted from December 2015 to March 2016. 
Participants were divided into two groups (normal weight and obese), and further stratified by sex. 
Groups were randomly selected using a multistage stratified cluster-sampling technique. A self-
paced questionnaire was used to collect weight, height, waist-circumference data, and bioelectrical 
impedance analysis (BIA) was performed in all children. 
Setting: Capital of KSA, Riyadh. 
Subjects: Children aged 9.00 to 11.99 years (n=1023). 
Results: Compared to normal weight groups: 1) intake frequency of fast food/week was higher 
among the obese groups (p<0.001), irrespective of fast food consumption outside (p<0.001) or 
inside (p<0.001) of the home; 2) larger portion sizes were preferred in obese groups (p<0.001). 
Families who ate fast food meals together was a protective factor against obesity (p<0.001, 
OR=2.67, 95% CI=1.44-4.96), with similar results for families that ordered from a “Healthy Meals 
Menu” for their children (p=0.002, OR=1.90, 95% CI=1.24-2.90). Taste of fast foods (p=0.021), a 
child friendly menu (p=0.020), and cost of a meal (p<0.001), were identified as main reasons why 
parents took their children to fast food restaurants, these data were replicated for parents with obese 
boys, but not girls.  
Conclusion: Development of effective interventions to reduce fast food consumption in Saudi 
Arabian school age children requires greater research-based evidence of fast food consumption 
habits and practices associated with increased childhood obesity.   
Introduction 
Obesity in children is reaching disturbing proportions in many developed and developing countries, 
posing an urgent and complex public health challenge (20). One country identified as facing a high 
prevalence of childhood obesity is KSA (214). The prevalence of overweight and obesity in upper 
primary school children has increased significantly in the last few years, from 16.8% in 2002 (18) to 
37.0% in 2010 (9). The increased obesity among Saudi Arabian children has been commensurate 
with the increased consumption of fast foods (215). The high rate of obesity in children and youth 
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can be associated with the habit of frequently eating at fast food restaurants and foregoing home 
cooked meals (216). Children who frequently eat at fast food restaurants are shown to have a higher 
intake of fatty foods, unwanted calories, sugar-sweetened drinks, high sweet/savoury snacks, high 
salted foods, and reduced intake of dietary fiber, milk, water, and healthy foods such as fruit and 
vegetables (216, 217). Therefore, eating foods prepared at restaurants, especially fast foods outlets, 
adversely effects the dietary requirements (87), and, consequently, health of the population, 
especially in children.  
Lifestyle in KSA has undergone dramatic changes in the past few decades due to the vast economic 
growth in the Arabian Gulf, resulting in a cultural shift towards a more westernised and/or 
developed world standard of living, to directly impact food choices and eating habits (86). This has 
led to an increased consumption of fast foods by Saudi Arabians, particularly young people (215). 
Furthermore, the higher consumer demand has resulted in more fast food restaurants opening, 
particularly in the major cities. Presently, fast food restaurants can be seen everywhere. 
Anecdotally, most Saudi Arabian families, especially those with children, prefer to eat at 
restaurants, as they are viewed as the best places to spend leisure time, especially during evenings, 
weekends, and holidays. A main reason is the extreme climate (very hot and/or very cold) and an 
absence or lack of indoor recreational places for families. Moreover, due to increasing incomes, 
Saudi Arabian people can easily afford to regularly eat out (86).  
Primarily, young individuals are the main consumers of fast food meals as opposed to older 
individuals (218). A rise in fast food consumption is reported among children age between 9-19 as 
they become more independent of parental influences (216, 219). As 56.4% of the Saudi Arabian 
population is under the age of 18 (220), and parents play an integral role in their eating habits, 
gathering evidence-based data on how the consumption of fast foods can affect obesity in primary 
school age children, is critically needed. Limited research in KSA in this area has been documented, 
and focuses on the intake of fast food (74, 215, 221), without evidencing fast food knowledge, 
attitudes, practices, and/or includes the parent’s role in these issues. Therefore, an important aim of 
our study is to investigate and obtain information, and factors, on consumption of fast foods that 
may affect Saudi Arabian boys and girl’s body weight status, by using comparative data between 
body mass index (BMI) classified normal weight and obese children; intending to elucidate 
treatment strategies that may be achieved. To our knowledge, this study is the first of its kind to be 
conducted in KSA to provide comparative data of fast food consumption factors and the role of 
parents in obese and normal weight upper primary school children in urban areas of the country. 
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Methods 
Setting 
The study was implemented in Riyadh, as it is the best representative city for the Saudi Arabian 
population in many ways (149). Riyadh’s population is typically made up of people from all 
different Saudi Arabian provinces. Therefore, it was a statistically good choice to provide a wider 
demographic representation. Convenience samples of participants were selected from each of the 
five geographical areas (north, south, east, west, and centre) to cover most of the Riyadh city. All 
data were gathered over a period of 4 months, December 2015 to March 2016.  
Study design and Sampling 
Our study is a cross sectional, convenience sample of volunteer children who participated after 
having secured parental consent. Logistic regression was used to explore the association between 
the dependent variables, obese and normal weight (based on BMI classification), and other 
variables. A sample size of n=200 in each group, for each sex, would allow for a maximum of 16 
independent variables, within a logistic regression, which is within accepted ratio of subjects to 
independent variables, i.e. between 12 to 15 subjects per independent variable. Other analyses 
include a comparison of answers, to various questions asked of the families, between those with an 
obese child and those with a normal weight child, expressed as a percentage.  
Data collection 
The data were collected from primary schools of boys and girls in grades 4 (ages 9 to 10), 5 (ages 
10 to 11), and 6 (ages 11 to 12). Riyadh is divided into 5 districts. Two primary governmental 
schools (one boys and one girls) were randomly selected from each of the 5 districts to take part in 
the study. Furthermore, two private schools were randomly selected (one boys and one girls). 
Overall, a total of 12 schools were selected to participate in the study. Nevertheless, to maximise 
data collection on obese children, additional recruitment occurred in both public and private obese 
clinics. The public clinic recruitment occurred during the day, and a free private clinic was held in 
the evenings, catering parents and children unable to attend day sessions due to time constraints. 
During the recruitment, all children provided verbal assent as well as getting informed consent in 
writing from their parents. No measurements were taken from any child that did not provide assent. 
Selection Criteria 
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All participants meet the inclusion criteria of: (i) children between the ages of 9.00 and 11.99 years; 
(ii) Saudi Arabian nationality (iii) living in Riyadh city; (iv) two groups were recruited according to 
BMI percentile based on CDC Data (151): (a) obese group (BMI >95th percentile), (b) normal 
weight group (BMI between the 25th to 75th percentile). The 75th percentile was used as the BMI 
cut-off point, as opposed to the 85th percentile, in order to ensure a clear distinction between 
normal weight and obese children.  
Anthropometric measurements  
Anthropometric variables for both groups (obese and normal weight) were as follows: height, 
weight, and waist circumference (WC) were measured, and BMI (kg/m2) was calculated using 
height and weight. Measurements were performed by trained data collectors, using standard 
protocols. Weight was recorded to the nearest 100 grams, without excess outer clothing and shoes, 
using a calibrated portable scale (Seca, Germany). Height was measured to the nearest centimeter 
(cm) using the same device, with participants standing upright without shoes. Waist circumference 
measurement was recorded to the nearest 0.5 cm at the level of the umbilicus, and was classified 
according the CDC anthropometric reference percentile data for children (152). 
Body Composition Assessment 
A bioelectrical impedance analysis (BIA) device, (OMRON BF511, Model HBF-511B-E), was 
used as a fast, easy to use, portable and accurate method of body composition assessment (154), 
required in our cohort. The Omron BF511 device introduces a small alternating current (500uA) 
into the body at a frequency of 50KHz. By measuring the voltage drop across the body, a prediction 
of the conducting medium i.e., total body of water, can be made, allowing the fat free mass to be 
calculated along with fat mass. Additionally, BIA is shown to be more reliable than traditional skin-
fold thickness measurement (155). The classification levels of body fat percentage (% fat) used in 
our study was based on McCarthy et al., (157) For the 9 to 12 age group, % fat was considered low, 
< 16.1%; normal between 16.1% to 32.4%, and high, between 32.5% to 35.3%. Over 35.4% fat was 
considered very high.  
Data processing and Statistical Analysis 
Data in each questionnaire, at each collection centre, were checked twice: initially by the assistant 
data collectors (Dietitians), and a final check was completed by the main researcher (HA). The data 
were electronically entered, using standardised entry codes written on an SPSS data file. All data 
were analysed using IBM SPSS Statistics, version 24 (SPSS, Inc, Chicago, IL, USA). Descriptive 
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statistics were presented as means ± standard deviations (SD), or proportions. The main analysis 
was a comparative analysis between the two groups (obese and normal weight) and stratified by 
sex. The t-test determines the distribution of ages in the obese and normal weight groups. Chi 
square was used to determine any significant association between obese and normal weight groups, 
and the dependant variables, including the participating child’s fast food intake habits, parent 
engagement in the child’s intake from fast food restaurant and reasons parents chose fast food 
restaurants for their children’s meals. Logistic regression was performed to assess the impact of 
these aforementioned variables on the likelihood that children would be categorised as obese. The 
level of significance was set at p<0.05.    
Dietary data 
All fast food intake habits and behaviour questionnaires used in our study are widely acceptable, 
valid and reliable (161-163). Data on food consumption trends was collected using a variety of 
questionnaires, with focus questions gathering data on weekly consumption and frequency from fast 
food restaurants. Specifics of the frequency of eating from fast foods per week, were of being eating 
out (restaurants) and/or eating in (home). For the purposes of our research, fast food was descriptive 
primarily of any food sourced any international food chains, e.g., McDonald's, Burger King, 
Hardee's, KFC, Pizza Hut, Five Gays, including famous local chains like Herfy, Kudu, Al Baik, and 
Shawarmer. 
Other questionnaires included details of portion sizes that children preferred to consume at fast 
foods restaurants. In addition, parent/family engagement in their child’s consumption of fast food 
(including whether the participating family normally ate fast food meals together; identifying the 
family member who normally orders the fast food meal for the child; if parent normally decides the 
type/size of the meal and if parents regularly chose fast food restaurant meals to reward to their 
child/children) and a collection of reasons for parents to take their children to fast foods restaurants 
were included. Availability of healthy options and menu nutrition labels at fast foods restaurant 
were also collected. These questionnaire booklets, together with the written informed consent 
forms, were sent to parents/guardian to complete at home.  
Results 
A total of 1200 eligible children were consented by their parents to take part in this study, following 
a written informed consent. The total number of children accepted into the cohort that meet our 
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eligibility criteria was 1023. This final cohort represented different geographical areas of Riyadh, 
and was group stratified as 497 obese and 526 normal weight children. 
The number of children in each year of age and their anthropometric data are shown in Table 4.1. 
The data are shown classified according to obese or normal weight and stratified by sex. There was 
no significant difference in age distribution for boys and girls in obese and normal weight groups. 
Waist circumference and % fat for normal and obese groups reflected normal range perimeters for 
the respective groups. The study cohort was clearly identified and selected, therefore, as expected, 
differences in weight, height, WC, % fat, and BMI between the groups, and stratified by sex, were 
statistically significant (p<0.001). 
The frequency of fast food intake, frequency of eating out (restaurants) as opposed to eating in 
(home), and the preferred portion size, classified by BMI and sex are shown in Table 5.1, along 
with the odds of children being categorised as obese. Increased frequency of eating fast foods per 
week, irrespective of being out or at home, is positively associated with an increased risk of being 
obese. These relationships were statistically significant between groups and sex (p<0.001). 
Increased frequency of children eating fast foods outside the home were shown in the obese group 
(OR=0.45, 95% CI 0.35-0.59), especially boys (OR=0.25, 95% CI 0.16-0.37), however, no 
relationship was found between BMI and the frequency of eating fast foods at home (p=0.153). 
Interestingly, most children, in both groups, preferred to eat fast food at home.  
A larger portion sizes chosen, when eating fast foods, was positively related to being obese as a 
group (p=0.038), and the risk of being obese (OR=2.61, 95% CI 1.03-6.61), but not when stratified 
by sex. In contrast, with specific foods, selecting a larger portion of French fries was positively 
associated with being obese as a group (p<0.001) (OR=4.95, 95% CI 1.94-12.63) and stratified by 
sex (Table 5.1). The same statistical significance was also found if a larger soft drink size was 
chosen with the fast food meal in normal weight compared to obese group (p<0.001), especially in 
the boy’s group (p=0.000), meaning an increased portion size corresponds to an increase in obesity. 
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Table 5.1- Association of fast food intake and child weight status of Saudi Arabian children categorised as normal weight (≥25th & ≤75th P) and obese (≥ 95th P) of BMI for age 
percentile 
Childs Fast Food Intake Habits 
Boys 
p 
value 
 
Odds ratio 
(95%CI) 
 
Girls p 
value 
 
 
Odds ratio 
(95%CI) 
 
Normal 
Weight 
Group 
Obese 
Group 
p 
value 
 
 
Odds ratio 
(95%CI) 
 
Normal 
Weight 
Obese 
Normal 
Weight 
Obese 
Frequency of eating fast 
food/week  
- Rarely or None  
- 1 to 2 
- 3 to 4 
- 5 to 6 
- Daily   
 
 
  62   26.3% 
151   63.9% 
  21     8.9% 
    2     0.9% 
0 
 
 
 26  11.2% 
142  61.2% 
 63  27.2% 
   1    0.4% 
0 
 
 
0.000 
 
 
Ref 
2.24(1.34-3.74) 
7.15(3.64-14.02) 
1.19(0.10-13.73) 
 
 
  104    36% 
 172  58.2% 
   12    4.1% 
     2    0.7% 
0 
 
 
61  23% 
168 63.4% 
  30  11.3% 
   6  2.3% 
0 
 
 
0.000 
 
 
Ref 
1.66(1.13-2.43) 
4.26(2.03-8.93) 
5.11(1.00-26.13) 
 
 
166  30.9% 
323  61.3% 
  33    6.3% 
    4    0.8% 
0 
 
 
 87  17.5% 
310  62.4% 
 93  18.7% 
   7    1.4% 
0 
 
 
0.000 
 
 
Ref 
1.83(1.35-2.47) 
5.37(3.34-8.64) 
3.33(0.95-11.72) 
Eating fast food/week outside 
home 
- Yes    
- No      
 
 
116   49.2% 
120   50.8% 
 
 
184  79.3% 
  48  20.7% 
 
 
0.000 
 
 
Ref 
0.25(0.16-0.37) 
 
 
162  55.8% 
128  44.2% 
 
 
169  63.8% 
 96   36.2% 
 
 
0.058 
 
 
Ref 
0.71(0.51-1.01) 
 
 
278  52.9% 
248  47.1% 
 
 
353 71% 
144  29% 
 
 
0.000 
 
 
Ref 
0.45(0.35-0.59) 
Frequency of eating outside 
home 
- Rarely   
- 1 to 2 
- 3 to 4 
- 5 to 6 
- Daily   
 
 
61  25.8% 
55  23.3% 
0 
0 
0 
 
 
 58     25% 
121  52.2% 
    5    2.2% 
0 
0 
 
 
0.001 
 
 
Ref 
2.31(1.43-3.74) 
0.000 
 
 
93  31.9% 
69  23.2% 
0 
0 
0 
 
 
90  33.8% 
72  27.1% 
7  2.7% 
0 
0 
 
 
0.032 
 
 
Ref 
1.06(0.68-1.65) 
0.000 
 
 
154  28.8% 
124  23.2% 
0 
0 
0 
 
 
148  29.4% 
193  39.6% 
  12    2.4% 
0 
0 
 
 
0.000 
 
 
Ref 
1.60(1.16-2.21) 
0.000 
Eating fast food/week inside 
home 
- Yes  
- No      
 
 
209   88.6% 
 27   11.4% 
 
 
206  88.8% 
  26  11.2% 
 
 
0.936 
 
 
Ref 
0.97(0.55-1.73) 
 
 
255  87.9% 
  35  14.5% 
 
 
246  92.8% 
19  7.2% 
 
 
0.052 
 
 
Ref 
0.56(0.31-1.01) 
 
 
464  88.2% 
62  11.8% 
 
 
452  90.9% 
  45    9.1% 
 
 
0.153 
 
 
Ref 
0.74(0.49-1.11) 
Frequency of eating inside home 
- Rarely  
- 1 to 2 
- 3 to 4 
- 5 to 6 
- Daily  
 
  73     31 % 
120   50.8% 
  16     6.8% 
0 
0 
 
32  13.8% 
 145  62.5% 
28  12.1% 
  1    0.4% 
0 
 
0.000 
 
Ref 
2.75(1.70-4.45) 
3.99(1.90-8.381) 
.000 
 
  94  32.4% 
 155  53.3% 
    5    1.7% 
    1    0.3% 
0 
 
57  21.5% 
166 62.6% 
19  7.2% 
4  1.5% 
0 
 
0.000 
 
Ref 
1.76(1.19-2.62) 
6.26(2.21-17.70) 
6.59(0.71-60.48) 
 
 167  31.7% 
  275  52.0% 
   21    5.1% 
     1    0.2% 
0 
 
  89  17.9% 
311  62.6% 
  47    9.5% 
    5    1.0% 
0 
 
0.000 
 
Ref 
2.12(1.56-2.87) 
4.20(2.36-7.46) 
9.38(1.07-81.54) 
Portion size (Burger/Wrap … 
etc.) 
- Don’t eat 
- Regular 
- Double/Supersize  
 
   7     3.0% 
218   92.4% 
  11     4.7% 
 
    5    2.2% 
207  89.2% 
  20    8.6% 
 
0.202 
 
Ref 
1.32(0.41-4.25) 
2.54(0.65-9.95) 
 
  16    5.5% 
274  94.5% 
0 
 
 15   5.7% 
245 92.5% 
    5   1.9% 
 
0.063 
 
Ref 
0.95(0.46-1.9) 
0.000 
 
 23   4.4% 
492  93.5% 
  11    2.1% 
 
 20    4.0% 
452  90.9% 
  25    5.0% 
 
0.038 
 
Ref 
1.05(0.57-1.95) 
2.61(1.03-6.61) 
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Childs Fast Food Intake Habits 
Boys 
p 
value 
 
Odds ratio 
(95%CI) 
 
Girls p 
value 
 
 
Odds ratio 
(95%CI) 
 
Normal 
Weight 
Group 
Obese 
Group 
p 
value 
 
 
Odds ratio 
(95%CI) 
 
Normal 
Weight 
Obese 
Normal 
Weight 
Obese 
Size of French fries preferred 
- Don’t eat  
- Regular  
- Double/Supersize  
 
  13     5.5% 
218   92.4% 
    5     2.1% 
 
   4    1.7% 
208  89.7% 
  20    8.6% 
 
0.001 
 
Ref 
3.10(0.99-9.66) 
13.00(2.93-57.60) 
 
 14    4.8% 
272  93.8% 
    4    1.4% 
 
  16    6.0% 
236  89.1% 
  13    4.9% 
 
0.042 
 
Ref 
0.75(.36-1.58) 
2.84(0.75-10.75) 
 
  27    5.1% 
490  93.2% 
    9    1.7% 
 
 20   4.0% 
444  89.3% 
  33   6.6% 
 
0.000 
 
Ref 
1.22(0.67-2.21) 
4.95(1.94-12.63) 
Size of soft drinks preferred  
- Don’t drink  
- Kid's size (200 ml)  
- Small (250 ml = 1 Cup)  
- Medium (400 ml)    
- Large (600 ml)  
 
45   19.1% 
81   34.3% 
78   33.1% 
31   13.1% 
  1     0.4% 
 
26  11.2% 
45  19.4% 
 104  44.8% 
 50 21.6% 
   7   3.0% 
 
0.000 
 
Ref 
0.96(0.52-1.76) 
2.30(1.31-4.06) 
2.79(1.44-5.39) 
12.11(1.41-104.02) 
 
 88  30.4% 
 105 36.2% 
 73  25.2% 
 23   7.9% 
   1    0.3% 
 
72  27.2% 
79  29.8% 
76  28.7% 
37  14.0% 
  1    0.4% 
 
0.112 
 
Ref 
0.92(0.60-1.40) 
1.27(0.81-1.99) 
1.96(1.07-3.60) 
1.22(0.07-19.88) 
 
133  25.2% 
186  35.4% 
151  28.7% 
  54  10.3% 
    2    0.4% 
 
 98  19.7% 
124  24.9% 
180  36.2% 
  87  17.5% 
    8    1.6% 
 
0.000 
 
Ref 
0.90(0.64-1.27) 
1.61(1.15-2.27) 
2.18(1.42-3.35) 
5.42(1.12-26.12) 
Ref., reference category. Significant P values, OR and 95% CI indicated in bold font. 
 
The data of parental and adult family member’s involvement dealing with, monitoring, and controlling the behavior of their children when eating at fast food 
restaurants, are shown in Table 5.2, along with the odds of children being categorised as obese. There was no association between parents offering to go to a fast 
food restaurant, as a child’s reward, and weight status (p=0.317). The children were more likely to be normal weight, if the parents and/or families: ate fast food 
meals together (OR=2.67, 95% CI, 1.44-4.96), decided the type and/or size of the fast food meal (OR=0.40, 95% CI, 0.19-0.85), and ordered from “Healthy Meals 
Menu” (OR=7.90, 95% CI, 1.24-2.90), for their child, especially for boys (Table 5.2). Who normally ordered the fast food meal for the child (Mother’s, Father’s, 
the child, or others), varied between groups; comparing boys, and groups, only, these relationships were statistically significant (p<0.001). As the children became 
more independent in ordering for themselves (OR=4.84, 95% CI 2.09-11.16) this showed as an increased risk factor for to be obese. However, no statistically 
significant relationships were found in girls’ group (p=0.072). Our data showed no associations between a nutritional label being available on the menu at fast food 
restaurants, frequented by parents with their children, and BMI, except where parents who “don’t see/notice” such information, particularly in the boy’s group 
(p=0.016, OR=3.19, 95% CI 1.03-9.86). 
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Table 5.2 - Association of parent behaviours for child’s intake from fast-food restaurants with child weight status, according to sex and categorisation as normal weight or obese. 
Parent behaviours for child’s 
intake from fast food 
restaurant 
Boys  p value 
 Odds ratio 
(95%CI) 
Girls    p 
value 
 
Odds ratio 
(95%CI) 
Normal 
Weight 
Group 
Obese 
Group 
p 
value 
 
Odds ratio 
(95%CI) Normal 
Weight 
Obese 
Normal 
Weight 
Obese 
Family normally eats fast food 
meal together  
- Don’t eat  
- Yes    
- No  
 
 
  11    4.7% 
196  83.1% 
  29  12.3% 
 
 
  5   2.2% 
154  66.4% 
  73  31.5% 
 
 
0.000 
 
 
Ref 
1.73(0.58-5.08) 
5.53(1.76-17.33) 
 
 
     24    8.3% 
237  81.7% 
  29  10.0% 
 
 
 18    6.8% 
218  82.3% 
  29  10.9% 
 
 
0.769 
 
 
Ref 
1.22(0.64-2.32) 
1.33(0.60-2.96) 
 
 
    35   6.7% 
433  82.3% 
 58   11.0% 
 
 
 23    4.6% 
372  74.8% 
102  20.5% 
 
 
0.000 
 
 
Ref 
1.30(0.75-2.25) 
2.67(1.44-4.96) 
Who normally orders the fast 
food meal  
-  Don’t order  
- Child Mother’s    
- Child Father’s     
- The Child himself.   
- Others     
 
 
  8     3.4% 
88   37.3% 
78   33.1% 
40   16.9% 
   22    9.3% 
 
 
8  3.4% 
68  29.3% 
58  25.0% 
88  37.9% 
  10  3.3% 
 
 
0.000 
 
 
2.20(0.64-7.54) 
1.70(0.75-3.82) 
1.63(0.72-3.71) 
4.84(2.09-11.16) 
Ref 
 
 
 20    6.9% 
  70  24.1% 
140  48.3% 
  33  11.4% 
  27    9.3% 
 
 
20    7.4% 
 81  30.6% 
125  47.2% 
  29  10.8% 
  10     3.8% 
 
 
0.072 
 
 
Ref 
1.15(0.57-2.32) 
0.89(0.45-1.73) 
0.87(0.39-1.94) 
0.37(0.14-0.96) 
 
 
28  5.3% 
158  30.0% 
218  41.4% 
  73  13.8% 
  49    9.3% 
 
 
  28    5.7% 
149  30.0% 
183  36.8% 
117  23.5% 
  20    4.0% 
 
 
0.000 
 
 
Ref 
0.94(0.53-1.66) 
0.83(0.48-1.46) 
1.60(0.88-2.92) 
0.40(0.19-0.85) 
Parent normally decides the 
type/size of the fast food meal 
- Don’t eat  
- Yes     
- No       
 
 
 10    4.2% 
159  67.4% 
  67   28.4% 
 
 
  6   2.6% 
105  45.3% 
121  52.1% 
 
 
0.000 
 
 
0.33(0.11-0.95) 
0.36(0.24-0.53) 
Ref 
 
 
     15    5.2% 
197  67.9% 
  78   26.9% 
 
 
 16    6.0% 
194  73.2% 
  55  20.8% 
 
 
0.233 
 
 
1.51(0.69-3.31) 
1.39(0.93-2.07) 
Ref 
 
 
 25    4.7% 
356  67.6% 
145  27.5% 
 
 
 22    4.4% 
299  60.2% 
176  35.4% 
 
 
0.026 
 
 
0.72(0.39-1.33) 
0.69(0.52-0.90) 
Ref 
Parent normally orders from 
“Healthy Meals Menu” 
- Don’t eat  
- Yes     
- No       
 
 
 26  11.0% 
107  45.3% 
103  43.2% 
 
 
   15  6.5% 
 64  27.6% 
153  65.5% 
 
 
0.000 
 
 
Ref 
1.03(0.51-2.10) 
2.57(1.30-5.09) 
 
 
  42  14.5% 
132  45.5% 
116  40.0% 
 
 
 27  10.2% 
134  50.6% 
104  39.2% 
 
 
0.245 
 
 
Ref 
1.57(0.92-2.71) 
1.39(0.80-2.42) 
 
 
 68  12.7% 
239  45.4% 
219  41.6% 
 
 
  42    8.5% 
198  39.8% 
257  51.7% 
 
 
0.002 
 
 
Ref 
1.34(0.87-2.05) 
1.90(1.24-2.90) 
Parent, occasionally, offer fast 
food restaurant as a reward  
- Don’t eat  
- Yes    
- No      
 
 
 12    5.1% 
102  43.2% 
122  51.7% 
 
 
 5   2.2% 
113  48.7% 
114  49.1% 
 
 
0.159 
 
 
Ref 
2.65(0.90-7.80) 
2.24(0.76-6.56) 
 
 
  21    7.2% 
150  51.7% 
119  40.1% 
 
 
  19    7.2% 
146  55.1% 
100  37.7% 
 
 
0.713 
 
 
Ref 
1.07(0.55-2.08) 
0.92(0.47-1.82) 
 
 
 33    6.3% 
252  47.9% 
241  45.8% 
 
 
  24    4.8% 
259  52.1% 
214  43.1% 
 
 
0.317 
 
 
Ref 
1.41(0.81-2.45) 
1.22(0.69-2.13) 
Nutritional labels available at 
fast food restaurants menu 
- Don’t eat  
- Yes    
- No      
- Never noticed  
- Don’t know   
 
 
 10     4.2% 
 27   11.4% 
 52   22.0% 
108  45.8% 
 39   16.5% 
 
 
 5    2.2% 
25  10.8% 
83  35.8% 
83  35.8% 
36  15.4% 
 
 
0.016 
 
 
 
 
Ref 
1.85(0.55-6.17) 
3.19(1.03-9.86) 
1.53(0.50-4.66) 
1.84(0.57-5.92) 
 
 
     18   6.2% 
 36  12.4% 
 67  23.1% 
123  42.4% 
 46  15.9% 
 
 
17   6.4% 
40  15.1% 
55  20.8% 
107  40.4% 
 46   17.3% 
 
 
0.843 
 
 
Ref 
1.17(0.52-2.62) 
0.86(0.40-1.84) 
0.92(0.45-1.87) 
1.05(0.48-2.30) 
 
 
    28   5.3% 
  63  12.0% 
119  22.6% 
231  43.9% 
  85  16.2% 
 
 
 22    4.4% 
  65  13.1% 
138  27.8% 
190  38.2% 
  82  16.4% 
 
 
0.250 
 
 
Ref 
1.31(0.68-2.53) 
1.47(0.80-2.71) 
1.04(0.58-1.88) 
1.22(0.65-2.31) 
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Reasons why parents chose to take their children to fast food restaurants appear in Table 5.3, along with the odds of children to be categorised as obese. Our data 
varies between the groups, especially in the boys. The cost of fast food meals (p<0.001, OR=7.44, 95% CI 4.08-13.57), children liking the taste of the food 
(p=0.021, OR=1.33, 95% CI 1.04-1.71), and fast food restaurants having child friendly menus (p=0.020, OR=1.72, 95% CI 1.08-2.73), are common factors among 
obese group, especially in the boys. Conversely, reasons such as: a fast food restaurant entertaining the child; child friendly restaurants; quick service time, and 
convenience, did not influence the results between normal weight and obese groups. Parents who took their children to the fast food restaurants, for “no particular 
reason”, was higher with normal weight children, but only among the boys (p=0.015, OR=0.47, 95% CI 0.25-0.87). 
 
Table 5.3 - Association between parent reasons for taking child to fast food restaurants and child weight status, categorised as normal weight (≥25th & ≤75th P) and obese (≥ 95th P) of 
BMI for age percentile.  
 
Reasons to take child to fast food 
restaurants 
Boys p  
value 
 
Odds ratio 
(95%CI) 
Girls p  
value 
 
Odds ratio 
(95%CI) 
Normal 
Weight 
Group 
Obese 
Group 
p  
value 
 
Odds ratio 
(95%CI) Normal 
Weight 
Obese 
Normal 
Weight 
Obese 
- Don’t eat  
- Keeps the child entertained  
- Child friendly restaurant  
- Saves time spent on cooking 
- Convenience & quick service 
- Price or cost  
- Children like the taste of their food 
- Child friendly menu 
- No reason  
- Other 
15    6.4% 
91  38.6% 
16    6.8% 
  4    1.7% 
18   7.6% 
 7   3.0% 
102  43.2% 
  12   5.1% 
34  14.4% 
46  18.4% 
12   5.2% 
78  33.6% 
 18  7.8% 
  9   3.9% 
26  11.2% 
70  30.2% 
141  60.8% 
24  10.3% 
17   7.3% 
28  11.2% 
0.591 
0.281 
0.674 
0.148 
0.180 
0.000 
0.000 
0.032 
0.015 
--- 
0.80(0.36-1.76) 
0.81(0.55-1.18) 
1.16(0.57-2.33) 
2.35(0.71-7.74) 
1.53(0.81-2.88) 
14.22(6.37-31.74) 
2.05(1.42-2.97) 
2.16(1.05-4.43) 
0.47(0.25-0.87) 
--- 
24   8.3% 
108  37.2% 
14   4.8% 
  8   2.8% 
  9    3.1% 
  6   2.1% 
116  40.0% 
  20    6.9% 
 48  16.6% 
 43  12.9% 
 22   8.3% 
  87  32.8% 
20   7.5% 
  5   1.9% 
11   4.2% 
  9   3.4% 
101  38.1% 
26   9.8% 
 49  18.5% 
 40  16.0% 
0.989 
0.251 
0.189 
0.490 
0.519 
0.342 
0.603 
0.223 
0.573 
--- 
0.99(0.54-1.82) 
0.81(0.57-1.15) 
1.59(0.79-3.23) 
0.67(0.21-2.08) 
1.34(0.54-3.29) 
1.65(0.58-4.70) 
0.91(0.64-1.28) 
1.45(0.79-2.67) 
1.13(0.73-1.75) 
--- 
39   7.4% 
199  37.8% 
30   5.7% 
12   2.3% 
27   5.1% 
13   2.5% 
218  41.4% 
32   6.1% 
 82  15.6% 
 89   17.8% 
 34    6.8% 
165  33.2% 
 38    7.6% 
 14    2.8% 
 37    7.4% 
 79  15.9% 
242  48.7% 
50   10.1% 
66   13.3% 
68   13.6% 
0.716 
0.116 
0.215 
0.590 
0.129 
0.000 
0.021 
0.020 
0.288 
--- 
0.91(0.56-1.47) 
0.81(0.63-1.05) 
1.36(0.83-2.24) 
1.23(0.56-2.70) 
1.48(0.88-2.47) 
7.44(4.08-13.57) 
1.33(1.04-1.71) 
1.72(1.08-2.73) 
0.82(0.58-1.17) 
--- 
*Not all percentage adds up to 100% due to some small amounts of missing data. Significant P values, OR and 95% CI indicated in bold font. 
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Discussion 
The Saudi Arabian society has undergone dramatic lifestyle changes in the past decade. 
Despite this, limited contemporary research exists on the fast food consumption habits of 
Saudi Arabians, especially children. This current research highlights the prevalence of fast 
food consumption factors among boys and girls, aged 9-12 years, in Riyadh. A high 
frequency of fast food consumption was shown in both normal weight and obese Saudi 
Arabian children, but weekly intakes of fast foods were much higher in the obese children. 
Moreover, logistic regression revealed that knowledge, attitudes, and practices of parents and 
their children, towards the consumption of fast food, appears to be associated with the 
occurrence of normal weight and/or obesity among Saudi Arabian children.  
Socio-economic data from this cohort is described in detail in our previous study (222). 
Briefly: parental education had no significant associations on children’s weight. However, 
increased trends showed the fathers of normal weight boys frequently had a post-graduate 
education; fathers of obese boys reported an undergraduate or diploma qualification as their 
highest level of education; high income was positively associated to families with normal 
weight children; low to mid incomes were a higher risk factor contributing to families having 
an obese child(s). Interestingly, family homes that typically have a “backyard” to do physical 
activity, was a protective factor against obesity. Overall, we previously highlighted that 
increased health-conscious parental involvement with their child(s) diet may be a key factor 
in intervention management and dietary control. We showed a direct link between positive 
weight management and parents who actively adopt healthy food choices in the home. Our 
current data adds to our previous socio-demographic characteristic publication, by reporting 
the relationships between obesity and fast food consumption.  
In current study, as expected, obese children consumed more fast food per week than normal 
weight children. The average intake frequency of fast foods ranged between 1-2 times per 
week (61.3% for normal weight, 62.4% for obese), significantly more obese children had a 
fast food intake of 3-4 times per week (6.3% for normal weight, 18.7% for obese), and 
normal weight children rarely consumed fast foods compared to obese children (30.9% for 
normal weight – 17.5% for obese). Our results are comparable with data on 5th and 6th grade 
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Saudi Arabian boys in Al-Hassa, eastern KSA (92), where the eating habits of obese children 
consumed significantly more servings of fast foods. 
The evidence on the association between fast food consumption and weight status in children, 
is mixed. Some research shows a small, but important, positive correlation between fast food 
consumption and increased BMI in children (216, 223), while others have failed to support 
this correlation (224, 225). In our study, while the obese group consumed fast foods more 
frequently than normal weight children, 1 to 2 times per week was not significantly different 
between the groups. This may suggest, this frequency of fast food intake is not, the main 
cause of weight gain in school age children. However, the interaction between “very frequent 
intakes” of fast foods, with other lifestyle and/or dietary factors, may contribute to obesity 
among this age (88). 
Our data clearly showed obese children were more likely to consume fast food outside the 
home (e.g. at restaurant) than normal weight children (71% vs 52.9%). However, no 
statistically significant differences were found between groups, if the fast food was consumed 
at home. The children less than 12 years were less likely eats outside their homes, without 
family supervision, compared to those over 12 years who, ate outside with their friends, 
especially boys, potentially to being provided more freedom and independence. Interestingly, 
is appears that fast food home delivery amongst the younger generation of Saudi Arabians is 
becoming increasingly popular. Therefore, it may not be unusual that more children, in both 
groups in our study, were eating fast food inside the home. 
Larger portion sizes available at fast food restaurants are another aspect of concern, due to 
their higher density of dietary calories and fat content (226). In the past decade, increased 
portion sizes, available for consumers, at fast food restaurants is reported, where increases 
around 2 to 5 times for burgers, French fries and soft drinks, typically indicates a higher 
intake of dietary fat caloric content (227). Our study showed larger portion sizes of fast foods 
were significantly positively associated with a high risk of obesity among both boys and girls, 
and suggested obese children were more willing to consume larger portion sizes, especially 
French fries and soft drinks, than normal weight children. 
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Parents directly influence the eating habits and nutrition behaviours of their children (228), 
and play a critical role regarding dealing, monitoring, and attitudes of their children’s eating 
habits (229), including fast food consumption. Our study showed parents who: regularly ate 
fast food meals with their children; controlled the type and/or portion size for their children, 
and ordered from the “Healthy Meals Menu” for their children, were more likely to have 
normal weight children, especially boys. These maybe considered as positive parental 
protective factors from obesity in our cohort. However, a study among 9-11 year olds 
reported parents more involved in their child’s fast foods selection did not necessarily have a 
positive impact on children’s food selection behaviors (230). While healthier selection items 
are available at fast food restaurants, not many children order these options. Provision of 
healthier product options in fast food restaurants may not result in: increased selection of 
these options (231); parental intended reduction of energy intake for the child; increased 
number of visits to a fast food restaurant by a child consumer. Conversely, it could increase 
the chances of children selecting less healthy choices (232). To encourage parents limiting 
outings to fast food restaurants may be a better option toward preventing obesity rather than 
influencing their child’s food choices from the menu. 
Evidence for parental influence of fast food choices and purchasing decisions are very scarce. 
Questions, like the effects of permissive vs. restrictive ‘parenting styles’ on children being 
overweight or obese, and whether parental intervention on food choice heightens child 
obesity, perhaps through inciting rebellious behavior, remain unanswered (233, 234). In our 
cohort, children’s fast food intake was influenced by their parents. The parents of normal 
weight children tended to be more involved in the selection of lower calorie dense foods from 
a fast food menu, which may positively influence the child’s energy intake. Obese boys were 
more independent of parental influence when ordering from fast foods outlets than normal 
weight children. Children responsible for their own orders, in the absence of parental 
monitoring, tended to choose fast food options with significantly higher energy and sugar 
content, and/or larger portion size. Similar results and views were reported in a recent unique 
Australian study, where children had the lowest energy content of foods purchased when 
parents controlled the selection of the fast food meal (235). 
The potential influence of nutritional information on a fast food menu toward children’s 
selection and resultant energy intake is not clear (236, 237). Our study focused on parental 
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attitude, rather than the participating children, due to their limited grasp of calorie and fat. A 
review of 31 studies, (6 conducted in children and adolescent and 25 in adults), assessed the 
effectiveness of calorie labeling, at the point of purchase, at fast food restaurants (238). The 
authors reported positive trends toward calorie labeling on purchase decision, however, the 
best-designed studies showed calorie labels do not have the desired effect in reducing total 
calories ordered at the population level. More specifically, amongst children, a study in 
parents of school age children, age 6-11 years, found nutritional labeling on restaurant menus 
increased parents’ nutrition information awareness, but did not decrease calories purchased 
for either children or parents (236). Therefore, the availability of nutritional information does 
not guarantee healthier food choices. Future research is required to determine the age where 
the provision of nutritional information may influence choices. 
The majority of parents in our cohort did not notice nutritional labels in fast food restaurants. 
While the regulations in KSA require fast foods outlets and restaurants to provide this 
information, it is not well followed or enforced. Saudi Arabian fast food restaurants are not 
alone in this respect. In the United States, for example, of the 300 mega food chains, only 
about 50 % offer nutritional information (87), and a parental involved menu-labeling meta-
analysis reported calorie labeling at restaurants weakly influence food choices (239). Further 
studies are required to increase the evidence on the provision of nutritional information effect 
on fast food consumption among children (240). 
Understanding the reasons why parents take their children to fast food restaurants may assist 
in providing effective intervention strategies to minimise fast food consumption and related 
health issues in children. Our study showed most parents, for all groups, view fast food 
restaurants as entertainment for their children, the child was more likely to eat a full meal due 
to a taste preference for restaurant foods, and this significantly higher taste preference was 
shown in the obese group, potentially due to the high fat, sugar, and sodium content. 
However, the price of fast food restaurants influenced parent decision to take their child, only 
with obese boys. A study among Saudi Arabian adolescent girls reported the preferred taste 
of international food chains was a main factor to choose and enjoy this type of fast food; 
while price was the least important concern (221). 
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Food prices and cost offered by fast food restaurants, are major concerns (87), to determining 
choice of fast foods for younger consumers (241). A systematic review, of time series and 
household survey, found restaurant sales were “more responsive to price changes than any 
other food category, with a 10% increase in price associated with an 8.1% reduction in 
consumption” (242). A study on price sensitivity among 9 to 10 year old children examining 
the relationship between pricing and high-fat energy-dense foods choices, found a negative 
correlation between the fast food prices, and selection and intake (243). Our study found that 
fast food price and cost had a strong influence on consumption among obese children, 
especially boys, given that they visited fast food outlets more than normal weight children. 
Implementation of fast food company taxes in KSA, as public protective policy, may increase 
the prices of menu foods at these restaurants, and, subsequently, reduce consumption of high 
fat and energy dense foods (244), especially in frequent and high-risk obese consumers (245). 
In our study, parents of the obese group described the “child friendly” menus at fast food 
outlets, to be relatively influential. We showed trends in parents of obese children, adopting 
unhealthy dietary practices for their children (preferring fast-food restaurants for their cost, 
taste, and child friendly policies), without recognizing the potential negative impact on their 
child’s health. This was further supported by parents stating, in “other reasons”, ‘fast foods 
served as an escape from their usual home meals for the children’. This result was not 
surprising, as people make their food choices based on taste and cost first, and then ‘health’, 
especially among children and adolescents (246). 
Conclusion 
Our study is unique to KSA that examines the parents/caregiver’s behaviors and attitudes as 
factors that guide the child consuming fast foods and food outside the home. Parents, who are 
cautious when buying fast foods for their children, may act as a protective factor against 
obesity. We found a direct link between weight status in children and parents who proactively 
chose healthy foods at restaurants compared to those who do not. Understanding the effects 
of parental factors involved in children’s decision to eat fast foods is essential in formulating 
and implementing health promotion and disease prevention programs among children. 
Overall, our findings highlight: the urgent need for an increased responsibility of 
parents/caregivers to make healthier food choices to promote a healthy lifestyle for their 
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children; the price of fast food is linked to obesity in children showing governmental 
intervention, by way of higher taxes on fast food, may make fast food consumption less 
attractive to frequent fast food consumers.  
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CHAPTER 6 – AN INDICATION OF THE FOOD CONSUMPTION 
FREQUENCY DIFFERENCES BETWEEN NORMAL WEIGHT AND 
OBESE CHILDREN. 
6.1 Introduction  
Evaluating dietary intake is a core aspect in epidemiological studies which probe the 
associations between health status and dietary habits. Evaluating dietary intake in children is 
attracting much interest as more epidemiological studies examine childhood diet and how it is 
related to the cause of a number of disease (247) such as obesity. Food Frequency 
Questionnaires (FFQ) are the most widely used tools for assessing diets in epidemiology 
(248). They provide rough estimates of regular consumption based on participants’ self-
reports concerning the frequency of their consumption of foods and beverages that have been 
pre-listed, over a specific period of time, or a list of foods made available with frequency 
alternatives that are predetermined (249). As such FFQ are fast and easy for participants to 
complete and processing the subsequent data is inexpensive.  
FFQ includes information on portion sizes that help to obtain a more accurate quantification 
of the total dietary intake (250). Food consumption frequency data through the analyses of 
FFQ is useful for ranking groups of people with reference to specific food items, so that a 
comparison can be made of the traits for those with high and low intakes. It can also compare 
the intake of foods and beverages between different populations (250). FFQs can be used for 
children from about 8 to 9 years of age, as by this stage their cognitive skills are already 
adequately developed, and they are conscious of their food intake (249,251). Therefore, the 
focus of this chapter is twofold: the differences in the consumption frequency of certain food 
items; and its relation to the occurrence of obesity or normal weight among our study cohort 
in KSA.  
6.2 Methodology  
This study used a “semi-quantitative FFQ” that was based on the validated FFQ used in 
Healthy Kids Queensland Survey 2006 (167), which was modified to include common or 
suitable cultural foods in KSA. Within the same questionnaire booklet used on a separate 
section in the current thesis, participants were asked how frequently they consumed from a 
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list of 107 food items in average time eaten in the last 12 months. These food items were 
divided into eight main food groups as follows:  
1- Meat, Chicken, Fish and Eggs.  
2- Dairy product foods. 
3- Grain (cereal) foods.  
4- Fruits (fresh, frozen, canned, dried). 
5- Vegetable (fresh, frozen, or canned). 
6- Baked Goods, Sandwiches, Soup, and Snacks. 
7- Sugar, Spreads and Dressing. 
8- Drinks. 
The possible responses from the sample were classified into 3 main categories (monthly, 
weekly, and daily); monthly responses were included; never consumed, once or less a month, 
and 1-3 times a month. Weekly intake response included, i.e. once a week, 2–4 times a week, 
or 5–6 times a week. Daily intake consumed referred to the following: once a day, 2-3 times a 
day, or ≥4 times a day. For the participants’ easier understanding and for estimating 
frequency intake accurately, children’s food portion size was included in each food item 
requested.    
6.3 Results 
Since a huge amount of data were analysed for the 107 food items, frequency differences 
were classified between groups, and stratified by sex. Therefore, a summary of selected main 
results for each (monthly/weekly/daily) period of frequency food items intake will be 
presented in this section. All detailed frequency intake data for all food items are attached in 
Appendix (6). 
6.3.1 Monthly 
Monthly differences of food intake frequencies between groups, and their relationship to 
weight status of all children, are shown in Table 6.1, including the odds ratio of variables that 
may categorise children as being obese. Monthly frequency intake results revealed that: 
firstly, normal weight children consumed low servings of white bread, sweetened biscuits, 
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corn, nuts, plain popcorn, and ghee; and secondly, obese children consumed significantly 
high servings of meat and alternatives (especially sausage and pepperoni), flavored yoghurt, 
peanut butter, and sweetened tea. Obese children - especially boys - were less likely to eat 
(less than once per month) onion, muesli, oats soup and bean soup than normal weight 
children, but the differences were not statistically significant in intake of 1 to 3 times per 
month. However, the risk of being obese was greater for those who consumed steak (OR=1.8 
95% CI 1.2-2.7), sausage and hotdogs (OR =1.8 95 %CI 1.2-2.8), and pepperoni (OR=2.0 
95% CI 1.3-3.1) one to three times a month. 
6.3.2 Weekly 
The weekly food intake frequencies characteristics of normal weight and obese boys, girls 
and the combined group, are shown in Table 6.2, along with the odds ratio that the children 
would be categorised as being obese. Frequency results revealed mixed results in that normal 
weight children, especially boys, consumed more servings of flavored milk, fruit salad, 
onion, plain popcorn, olive oil, and fresh fruit juice (100%), while obese children (both boys 
and girls) consumed significantly high servings of nuggets, dairy cream, full fat spread 
cheese, slices cheese, pancakes/French toast/waffles, sweetened breakfast cereal, Arabic 
falafel roll, prepared packaged sandwiches, buttered/flavored popcorn, peanut butter, oil and 
vinegar dressing, tahini, and soft drinks. 
Obese children reported more consumption of some food items only once per week, and these 
were natural yoghurt, flavored yoghurt, green salad, zucchini/eggplant, and tomato. In 
addition, the frequency of some obesogenic food items stated per week in relation to weight 
status among the different groups revealed the following: obese children, especially boys 
reported a significantly higher frequency of sausage and hotdogs (1 time/week OR=3.6 95% 
CI 2.3-5.6), pepperoni (1 time/week OR=4.9 95% CI 2.9-8.4, 2-4 times/week OR=2.7 95% 
CI 1.0-7.4), fried chicken (1 time/week OR=2.5 95% CI 1.5-4.1, 2-4 times/week OR=2.2 
95% CI 1.2-4.0), cheddar cheese (1 time/week OR=2.8 95% CI 1.9-4.0), sweetened breakfast 
cereal (1 time/week OR=1.6 95% CI 1.1-2.5, 2-4 times/week OR=2.5 95% CI 1.6-4.0, 5-6 
times/week OR=2.4 95% CI 1.2-4.6), sweetened or filled biscuits, i.e. with a strawberry, 
chocolate, custard filling, etc. (5-6 time/week OR=1.9 95% CI 1.0-3.4), meat or chicken pie 
(1 time/week OR=2.8 95% CI 1.4-5.5, 2-4 times/week OR=2.3 95% CI 1.1-4.6), chocolate 
(5-6 time/week OR=3.3 95% CI 1.5-7.0), Jam/marmalade/Jelly (1 time/week OR=1.8 95% CI 
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1.2-2.6), and soft drinks (1 time/week OR=1.6 95% CI 1.1-2.4, 2-4 times/week OR=1.7 95% 
CI 1.1-2.5).  
Normal weight boys, however, stated a significantly higher frequency consumption of certain 
“leptogenic” food (252, 253) items two to four times per week for fruit salad (OR=0.45, CI 
0.20-0.99), green salad (OR=0.36, 95% CI 0.18-0.70), tomato (OR=0.47, 95% CI 0.25-0.89), 
onion (OR=0.28, 95% CI 0.12-0.62), olive oil (OR=0.35, 95% CI 0.19-0.65), and fresh fruit 
juice (100%) (OR=0.28, 95% CI 0.12-0.66).  
6.3.3 Daily 
Table 6.3 illustrates the daily frequency differences of food items intake between groups. 
Frequency results revealed that food items such as sausage and hotdogs, fried chicken, dairy 
cream, full fat spread cheese, meat or chicken pie, Arabic falafel roll, and tahini are still the 
subjects of high frequency intake by obese children. Moreover, a list of new food items 
appeared to be more consumed by obese children on a daily basis, including butter and dairy 
blend, pizza, any kind of burger, donuts, sugar and syrup, and cordials. On the other hand, 
results showed that normal weight children consumed more servings of unsweetened 
breakfast cereal, unsweetened/unfitted plain biscuits, and olive oil.  
Surprisingly, the frequency of drinking water daily was higher among obese weight children 
for those who drink water ≥4 times a day. Inversely, the frequency of drinking water daily for 
those who drink water 2-3 times a day was higher among both boys and girls in the normal 
weight children group (OR=0.50, CI 0.37-0.66). 
Children who used olive oil at least once a day were at less risk of obesity (OR=0.56, CI 0.36 
-0.85), especially boys (OR=0.27, CI 0.13-0.52). However, this finding did not apply to the 
girls. Conversely, boys (but not girls) who consume one, plus two to three times/day of full 
fat spread cheese were at high risk of obesity (OR=1.99, CI 1.04-3.84, OR=3.55, CI 1.54-
8.18, respectively). This finding was also observed for both groups, but only for those whose 
intake was ≥4 times a day (OR=2.37, CI 1.06-5.31). 
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Table 6.1: Summarised of main results for monthly frequency of eating different types of food categorised as normal weight (≥25th & ≤75th P) and obese (≥ 95th P) 
of BMI for age percentile. 
 
Food items 
frequency/month 
Boys 
p  
value 
 
Odds ratio 
(95%CI) 
Girls 
p  
value 
 
Odds ratio 
(95%CI) 
Normal 
Weight 
Group 
(N=526) 
No. 
Obese 
Group 
 
(N=497) 
No. 
p  
value 
 
Odds ratio 
(95%CI) 
Normal 
wt. 
(N=236) 
No. 
Obese 
 
(N=232) 
No. 
Normal 
wt. 
(N=290) 
No. 
Obese 
  
(N=265) 
No. 
Fish (include Tuna) 
Never 
<1 time 
1-3 times 
Steak or chops 
Never 
<1 time 
1-3 times 
Sausages, hot dog 
Never 
<1 time 
1-3 times 
Peperoni 
Never 
<1 time 
1-3 times 
Flavoured yogurts  
Never 
<1 time 
1-3 times 
White bread 
Never 
<1 time 
1-3 times 
Muesli (all types) 
Never 
<1 time 
1-3 times 
Biscuits (sweetened) 
Never 
<1 time 
1-3 times 
Corn 
Never 
<1 time 
 
36 
53 
30 
 
101 
66 
32 
 
129 
45 
23 
 
147 
43 
21 
 
141 
32 
14 
 
3 
11 
5 
 
168 
25 
6 
 
24 
24 
33 
 
33 
51 
 
26 
58 
64 
 
78 
44 
60 
 
74 
36 
44 
 
84 
41 
38 
 
98 
25 
16 
 
7 
3 
3 
 
155 
32 
16 
 
23 
20 
23 
 
34 
70 
 
0.117 
0.001 
 
 
0.550 
0.001 
 
  
0.213 
0.000 
 
  
0.047 
0.000 
 
  
0.694 
0.201 
 
  
0.024 
0.176 
 
 
0.258 
0.031 
 
  
0.740 
0.424 
 
  
0.349 
0.137 
 
Ref 
1.64(0.88-3.05) 
3.20(1.65-6.18) 
 
Ref 
0.86(0.53-1.39) 
2.42(1.44-4.08) 
 
Ref 
1.39(0.82-2.35) 
3.33(1.86-5.95) 
 
Ref 
1.66(1.00-2.76) 
3.16(1.74-5.75) 
 
Ref 
1.12(0.62-2.01) 
1.64(0.76-3.52) 
 
Ref 
0.11(0.01-0.75) 
0.25(0.03-1.84) 
 
Ref 
1.38(0.78-2.44) 
2.89(1.10-7.57) 
 
Ref 
0.87(0.38-1.98) 
0.72(0.33-1.58) 
 
Ref 
1.33(0.73-2.42) 
 
39 
73 
57 
 
169 
50 
24 
 
165 
41 
33 
 
197 
36 
21 
 
178 
27 
16 
 
5 
4 
4 
 
190 
29 
10 
 
26 
43 
29 
 
24 
79 
 
30 
78 
45 
 
145 
50 
26 
 
131 
37 
30 
 
167 
32 
26 
 
142 
30 
30 
 
7 
3 
3 
 
167 
25 
15 
 
31 
21 
27 
 
39 
51 
 
 
0.261 
0.934 
 
  
0.505 
0.444 
 
  
0.616 
0.626 
 
  
0.858 
0.224 
 
  
0.250 
0.009 
 
  
0.517 
0.517 
 
  
0.947 
0.205 
 
  
0.018 
0.512 
 
  
0.003 
 
Ref 
1.38(0.78-2.46) 
1.02(0.55-1.90) 
 
Ref 
1.16(0.74-1.82) 
1.26(0.69-2.29) 
 
Ref 
1.13(0.68-1.87) 
1.14(0.66-1.97) 
 
Ref 
1.04(0.62-1.76) 
1.46(0.79-2.69) 
 
Ref 
1.39(0.79-2.45) 
2.35(1.23-4.48) 
 
Ref 
0.53(0.08-3.53) 
0.53(0.08-3.53) 
 
Ref 
0.98(0.55-1.74) 
1.70(0.74-3.90) 
 
Ref 
0.41(0.19-0.85) 
0.78(0.37-1.63) 
 
Ref 
0.39(0.21-0.73) 
 
78 
126 
87 
 
270 
116 
56 
 
294 
86 
56 
 
344 
79 
42 
 
319 
59 
30 
 
8 
15 
9 
 
358 
54 
16 
 
50 
67 
62 
 
57 
130 
 
56 
136 
109 
 
223 
94 
86 
 
205 
73 
74 
 
251 
73 
64 
 
240 
55 
46 
 
14 
6 
6 
 
322 
57 
31 
 
54 
41 
50 
 
73 
121 
 
  
0.057 
0.014 
 
  
0.908 
0.001 
 
  
0.283 
0.001 
 
  
0.195 
0.001 
 
  
0.298 
0.004 
 
  
0.024 
0.161 
 
  
0.435 
0.016 
 
  
0.042 
0.285 
 
  
0.142 
 
Ref 
1.50(0.98-2.28) 
1.74(1.11-2.72) 
 
Ref 
0.98(0.70-1.35) 
1.85(1.27-2.72) 
 
Ref 
1.21(0.85-1.74) 
1.89(1.28-2.80) 
 
Ref 
1.26(0.88-1.81) 
2.08(1.37-3.18) 
 
Ref 
1.23(0.82-1.85) 
2.03(1.24-3.32) 
 
Ref 
0.22(0.06-0.82) 
0.38(0.09-1.46) 
 
Ref 
1.17(0.78-1.75) 
2.15(1.15-4.01) 
 
Ref 
0.56(0.32-0.97) 
0.74(0.43-1.27) 
 
Ref 
0.72(0.47-1.11) 
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Food items 
frequency/month 
Boys 
p  
value 
 
Odds ratio 
(95%CI) 
Girls 
p  
value 
 
Odds ratio 
(95%CI) 
Normal 
Weight 
Group 
(N=526) 
No. 
Obese 
Group 
 
(N=497) 
No. 
p  
value 
 
Odds ratio 
(95%CI) 
Normal 
wt. 
(N=236) 
No. 
Obese 
 
(N=232) 
No. 
Normal 
wt. 
(N=290) 
No. 
Obese 
  
(N=265) 
No. 
1-3 times 
Onion 
Never 
<1 time 
1-3 times 
Nuts 
Never 
<1 time 
1-3 times 
Plain popcorn 
Never 
<1 time 
1-3 times 
Oats soup 
Never 
<1 time 
1-3 times 
Bean soups 
Never 
<1 time 
1-3 times 
Peanut butter 
Never 
<1 time 
1-3 times 
Ghee 
Never 
<1 time 
1-3 times 
Tea (sweetened) 
Never 
<1 time 
1-3 times 
58 
 
95 
19 
23 
 
26 
66 
36 
 
42 
67 
39 
 
66 
61 
58 
 
181 
28 
8 
 
103 
34 
21 
 
140 
35 
24 
 
51 
28 
24 
37 
 
86 
60 
20 
 
41 
81 
16 
 
88 
48 
37 
 
48 
106 
37 
 
164 
53 
4 
 
79 
29 
23 
 
161 
24 
11 
 
45 
17 
66 
 
 
  
 
0.000 
0.906 
 
  
0.404 
0.001 
 
  
0.000 
0.008 
 
  
0.000 
0.644 
 
  
0.004 
0.339 
 
  
0.718 
0.290 
 
  
0.074 
0.016 
 
  
0.311 
0.000 
 
0.61(0.32-1.16) 
 
Ref 
3.48(1.92-6.31) 
0.96(0.49-1.87) 
 
Ref 
0.77(0.43-1.40) 
0.28(0.13-0.60) 
 
Ref 
0.34(0.20-0.57) 
0.45(0.25-0.80) 
 
Ref 
2.38(1.46-3.89) 
0.87(0.50-1.52) 
 
Ref 
2.08(1.26-3.45) 
0.55(0.16-1.86) 
 
Ref 
1.11(0.62-1.97) 
1.42(0.73-2.76) 
 
Ref 
0.59(0.33-1.05) 
0.39(0.18-0.84) 
 
Ref 
0.68(0.33-1.41) 
3.11(1.68-5.76) 
63 
 
139 
29 
12 
 
33 
69 
57 
 
38 
63 
62 
 
61 
71 
69 
 
225 
25 
12 
 
115 
57 
26 
 
162 
49 
15 
 
77 
29 
35 
39 
 
121 
23 
16 
 
29 
57 
49 
 
41 
55 
44 
 
57 
81 
45 
 
204 
23 
9 
 
79 
48 
38 
 
125 
30 
23 
 
62 
23 
39 
0.003 
 
  
0.761 
0.288 
 
  
0.842 
0.945 
 
  
0.467 
0.162 
 
  
0.417 
0.176 
 
  
0.962 
0.674 
 
  
0.405 
0.010 
 
  
0.375 
0.051 
 
  
0.963 
0.260 
 
0.38(0.20-0.72) 
 
Ref 
0.91(0.50-1.65) 
1.53(0.69-3.36) 
 
Ref 
0.94(0.51-1.73) 
0.97(0.52-1.83) 
 
Ref 
0.80(0.45-1.43) 
0.65(0.36-1.18) 
 
Ref 
1.22(0.75-1.97) 
0.69(0.41-1.17) 
 
Ref 
1.01(0.55-1.84) 
0.82(0.34-2.00) 
 
Ref 
1.22(0.75-1.97) 
2.12(1.19-3.78) 
 
Ref 
0.79(0.47-1.32) 
1.98(0.99-3.96) 
 
Ref 
0.98(0.51-1.87) 
1.38(0.78-2.43 
121 
 
234 
48 
35 
 
59 
135 
93 
 
80 
130 
101 
 
127 
132 
127 
 
406 
53 
20 
 
218 
91 
47 
 
302 
84 
39 
 
128 
57 
59 
76 
 
207 
83 
36 
 
70 
138 
65 
 
129 
103 
81 
 
105 
187 
82 
 
368 
76 
13 
 
158 
77 
61 
 
286 
54 
34 
 
107 
40 
105 
0.002 
 
  
0.001 
0.556 
 
  
0.487 
0.027 
 
  
0.000 
0.001 
 
  
0.002 
0.201 
 
  
0.017 
0.360 
 
  
0.407 
0.008 
 
  
0.045 
0.739 
 
  
0.474 
0.000 
0.49(0.31-0.76) 
 
Ref 
1.95(1.30-2.92) 
1.16(0.70-1.92) 
 
Ref 
0.86(0.56-1.31) 
0.58(0.36-0.94) 
 
Ref 
0.49(0.33-0.71) 
0.49(0.33-0.74) 
 
Ref 
1.71(1.21-2.41) 
0.78(0.53-1.14) 
 
Ref 
1.58(1.08-2.30) 
0.71(0.35-1.46) 
 
Ref 
1.16(0.81-1.68) 
1.79(1.16-2.75) 
 
Ref 
0.67(0.46-0.99) 
0.92(0.56-1.49) 
 
Ref 
0.83(0.52-1.35) 
2.12(1.41-3.20) 
*Not all percentage adds up to 100% due to some small amounts of missing data. Significant P values, OR and 95% CI indicated in bold font. 
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Table 6.2: Summarised of main results for weekly frequency of eating different types of food categorised as normal weight (≥25th & ≤75th P) and obese (≥ 95th P) of BMI for age 
percentile. 
 
Food items 
frequency/week 
 
Boys 
p  
value 
 
Odds ratio 
(95%CI) 
Girls 
p  
value 
 
Odds ratio 
(95%CI) 
Normal 
Weight 
Group 
(N=526) 
No. 
Obese 
Group 
 
(N=497) 
No. 
p  
value 
 
Odds ratio 
(95%CI) 
Normal wt. 
(N=236) 
No.  
Obese 
(N=232) 
No. 
Normal 
wt. 
(N=290) 
No. 
Obese 
 
 (N=265) 
No. 
Sausages, hot dog 
1 time 
2-4 times 
5-6 times 
Peperoni meat 
1 time 
2-4 times 
5-6 times 
Nuggets 
1 time 
2-4 times 
5-6 times 
Fried Chicken 
1 time 
2-4 times 
5-6 times 
Flavoured Milk 
1 time 
2-4 times 
5-6 times 
Natural yogurt 
1 time 
2-4 times 
5-6 times 
Flavoured yogurts 
1 time 
2-4 times 
5-6 times 
Cream (all types) 
1 time 
2-4 times 
5-6 times 
Full fat spread cheese 
1 time 
2-4 times 
5-6 times 
 
16 
10 
4 
 
10 
4 
2 
 
20 
18 
8 
 
37 
11 
1 
 
36 
42 
22 
 
35 
48 
18 
 
21 
9 
5 
 
33 
27 
4 
 
25 
46 
23 
 
63 
9 
1 
 
57 
8 
1 
 
93 
14 
3 
 
84 
23 
2 
 
73 
28 
6 
 
85 
31 
10 
 
77 
3 
1 
 
69 
15 
3 
 
60 
31 
13 
 
0.000 
0.350 
0.461 
 
0.000 
0.046 
0.914 
 
0.000 
0.623 
0.443 
 
0.000 
0.004 
0.302 
 
0.455 
0.008 
0.001 
 
0.000 
0.627 
0.499 
 
0.000 
0.280 
0.259 
 
0.000 
0.394 
0.997 
 
0.019 
0.181 
0.139 
 
6.86(3.69-12.74) 
1.56(0.61-4.03) 
0.43(0.04-3.97) 
 
9.97(4.83-20.56) 
3.50(1.02-11.97) 
0.87(0.07-9.79) 
 
7.26(4.03-13.05) 
1.21(0.56-2.63) 
0.58(0.14-2.29) 
 
4.16(2.08-8.31) 
3.83(1.52-9.61) 
3.66(0.31-43.27) 
 
1.25(0.69-2.29) 
0.41(0.21-0.79) 
0.16(0.06-0.46) 
 
3.17(1.66-6.05) 
0.84(0.42-1.67) 
0.72(0.28-1.83) 
 
5.27(3.05-9.11) 
0.48(0.12-1.81) 
0.28(0.03-2.50) 
 
2.77(1.66-4.63) 
0.73(0.36-1.48) 
0.99(0.21-4.58) 
 
2.25(1.14-4.43) 
0.63(0.32-1.23) 
0.53(0.23-1.22) 
 
17 
10 
2 
 
9 
2 
2 
 
26 
17 
4 
 
35 
21 
7 
 
40 
40 
22 
 
45 
63 
30 
 
27 
10 
6 
 
37 
33 
8 
 
19 
45 
28 
 
20 
15 
3 
 
12 
4 
2 
 
43 
18 
5 
 
45 
28 
3 
 
42 
48 
18 
 
49 
51 
22 
 
26 
9 
5 
 
44 
25 
14 
 
26 
41 
26 
 
0.261 
0.134 
0.489 
 
0.318 
0.325 
0.869 
 
0.005 
0.312 
0.433 
 
0.429 
0.424 
0.286 
 
0.200 
0.082 
0.702 
 
0.630 
0.735 
0.595 
 
0.526 
0.799 
0.944 
 
0.068 
0.888 
0.060 
 
0.016 
0.104 
0.131 
 
1.48(0.74-2.94) 
1.88(0.82-4.34) 
1.88(0.31-11.47) 
 
1.57(0.64-3.82) 
2.35(0.42-13.04) 
1.18(0.16-8.46) 
 
2.26(1.28-4.00) 
1.45(0.70-2.99) 
1.71(0.44-6.59) 
 
1.34(0.64-2.79) 
1.39(0.61-3.14) 
0.44(0.10-1.95) 
 
1.48(0.81-2.73) 
1.70(0.93-3.09) 
1.15(0.54-2.46) 
 
1.19(0.58-2.44) 
0.88(0.44-1.78) 
0.80(0.35-1.80) 
 
1.20(0.67-2.16) 
1.12(0.44-2.85) 
1.04(0.31-3.49) 
 
1.63(0.96-2.78) 
1.04(0.57-1.90) 
2.41(0.96-6.04) 
 
2.61(1.19-5.72) 
1.73(0.89-3.39) 
1.77(0.84-3.7) 
 
33 
20 
6 
 
19 
6 
4 
 
46 
35 
12 
 
72 
32 
8 
 
76 
82 
44 
 
80 
111 
48 
 
48 
19 
11 
 
70 
60 
12 
 
44 
91 
51 
 
83 
24 
4 
 
69 
12 
3 
 
136 
32 
8 
 
129 
51 
5 
 
115 
76 
24 
 
134 
82 
32 
 
103 
12 
6 
 
113 
40 
17 
 
86 
72 
39 
 
0.000 
0.086 
0.945 
 
0.000 
0.047 
0.971 
 
0.000 
0.292 
0.945 
 
0.000 
0.009 
0.826 
 
0.086 
0.577 
0.028 
 
0.003 
0.654 
0.481 
 
0.000 
0.644 
0.532 
 
0.000 
0.656 
0.097 
 
0.000 
0.837 
0.957 
 
3.60(2.32-5.60) 
1.72(0.92-3.19) 
0.95(0.26-3.43) 
 
4.97(2.92-8.48) 
2.74(1.01-7.40) 
1.02(0.22-4.63) 
 
4.29(2.87-6.40) 
1.32(0.78-2.24) 
0.96(0.38-2.43) 
 
2.50(1.52-4.12) 
2.23(1.22-4.06) 
0.87(0.26-2.87) 
 
1.44(0.94-2.19) 
0.88(0.57-1.36) 
0.52(0.29-0.93) 
 
2.03(1.26-3.26) 
0.89(0.55-1.44) 
0.80(0.44-1.46) 
 
2.85(1.94-4.17) 
0.83(0.40-1.76) 
0.72(0.26-1.98) 
 
2.18(1.51-3.14) 
0.90(0.57-1.41) 
1.91(0.88-4.13) 
 
2.59(1.56-4.29) 
1.05(0.65-1.67) 
1.01(0.58-1.74) 
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Food items 
frequency/week 
 
Boys 
p  
value 
 
Odds ratio 
(95%CI) 
Girls 
p  
value 
 
Odds ratio 
(95%CI) 
Normal 
Weight 
Group 
(N=526) 
No. 
Obese 
Group 
 
(N=497) 
No. 
p  
value 
 
Odds ratio 
(95%CI) 
Normal wt. 
(N=236) 
No.  
Obese 
(N=232) 
No. 
Normal 
wt. 
(N=290) 
No. 
Obese 
 
 (N=265) 
No. 
Cheddar-type cheese 
1 time 
2-4 times 
5-6 times 
Slices chees 
1 time 
2-4 times 
5-6 times 
Pancakes, French toast/ waffles 
1 time 
2-4 times 
5-6 times 
Breakfast cereal (Sweetened) 
1 time 
2-4 times 
5-6 times 
Biscuits (sweetened or fitted) 
1 time 
2-4 times 
5-6 times 
Mango 
1 time 
2-4 times 
5-6 times 
Fruit Salad 
1 time 
2-4 times 
5-6 times 
Green salad 
1 time 
2-4 times 
5-6 times 
Fried potatoes 
1 time 
2-4 times 
5-6 times 
 
 
 
24 
22 
2 
 
40 
40 
11 
 
36 
18 
8 
 
24 
20 
10 
 
57 
43 
15 
 
37 
20 
6 
 
38 
19 
4 
 
34 
49 
14 
 
65 
53 
18 
 
 
 
88 
11 
1 
 
74 
30 
4 
 
72 
17 
5 
 
45 
37 
20 
 
39 
57 
50 
 
37 
13 
5 
 
22 
12 
4 
 
80 
20 
13 
 
47 
71 
25 
 
 
 
0.000 
0.653 
0.883 
 
0.000 
0.397 
0.480 
 
0.003 
0.850 
0.573 
 
0.001 
0.003 
0.014 
 
0.347 
0.361 
0.003 
 
0.156 
0.034 
0.346 
 
0.005 
0.047 
0.640 
 
0.010 
0.003 
0.678 
 
0.201 
0.708 
0.696 
 
 
 
6.11(3.49-10.67) 
0.83(0.37-1.84) 
0.83(0.07-9.39) 
 
3.26(1.81-5.89) 
1.32(0.69-2.54) 
0.64(0.18-2.19) 
 
2.28(1.31-3.95) 
1.07(0.50-2.31) 
0.71(0.21-2.31) 
 
2.58(1.45-4.59) 
2.55(1.37-4.72) 
2.75(1.22-6.21) 
 
0.71(0.35-1.44) 
1.38(0.69-2.77) 
3.47(1.54-7.83) 
 
0.66(0.37-1.17) 
0.43(0.19-0.93) 
0.55(0.16-1.89) 
 
0.41(0.22-0.76) 
0.45(0.20-0.99) 
0.71(0.17-2.95) 
 
2.11(1.19-3.74) 
0.36(0.18-0.70) 
0.83(0.35-1.96) 
 
0.62(0.29-1.29) 
1.14(0.55-2.36) 
1.19(0.49-2.85) 
 
 
 
47 
25 
5 
 
47 
40 
13 
 
34 
29 
15 
 
28 
14 
6 
 
64 
57 
16 
 
32 
19 
7 
 
37 
13 
11 
 
40 
46 
15 
 
64 
42 
18 
 
 
 
48 
28 
4 
 
53 
46 
5 
 
40 
32 
16 
 
22 
30 
10 
 
56 
53 
14 
 
37 
11 
14 
 
32 
17 
10 
 
44 
42 
22 
 
66 
56 
20 
 
 
 
0.248 
0.217 
0.934 
 
0.015 
0.016 
0.544 
 
0.043 
0.104 
0.233 
 
0.967 
0.004 
0.164 
 
0.338 
0.447 
0.494 
 
0.355 
0.330 
0.096 
 
0.829 
0.246 
0.807 
 
0.286 
0.639 
0.122 
 
0.005 
0.001 
0.014 
 
 
 
1.35(0.81-2.25) 
1.48(0.79-2.76) 
1.05(0.27-4.09) 
 
2.07(1.15-3.73) 
2.11(1.15-3.88) 
0.70(0.23-2.16) 
 
1.83(1.02-3.30) 
1.67(0.89-3.13_ 
1.62(0.73-3.60) 
 
0.98(0.53-1.81) 
2.69(1.36-5.31) 
2.09(0.73-5.93) 
 
0.73(0.39-1.38) 
0.78(0.41-1.48) 
0.73(0.30-1.78) 
 
1.32(0.73-2.40) 
0.66(0.29-1.51) 
2.29(0.86-6.08) 
 
1.06(0.58-1.94) 
1.61(0.71-3.63) 
1.12(0.44-2.85) 
 
1.38(0.76-2.54) 
1.15(0.63-2.09) 
1.85(0.84-4.05) 
 
3.09(1.39-6.84) 
4.00(1.76-9.08) 
3.33(1.27-8.68) 
 
 
 
71 
47 
7 
 
87 
80 
24 
 
70 
47 
23 
 
52 
34 
16 
 
121 
100 
31 
 
69 
39 
13 
 
75 
32 
15 
 
74 
95 
29 
 
129 
95 
36 
 
 
 
136 
39 
5 
 
127 
76 
9 
 
112 
49 
21 
 
67 
67 
30 
 
95 
110 
64 
 
74 
24 
19 
 
54 
29 
14 
 
124 
62 
35 
 
113 
127 
45 
 
 
 
0.000 
0.403 
0.926 
 
0.000 
0.017 
0.354 
 
0.000 
0.189 
0.568 
 
0.012 
0.000 
0.006 
 
0.183 
0.939 
0.028 
 
0.679 
0.026 
0.559 
 
0.042 
0.464 
0.648 
 
0.006 
0.094 
0.404 
 
0.248 
0.007 
0.040 
 
 
 
2.83(1.96-4.08) 
1.22(0.75-1.98) 
1.05(0.32-3.40) 
 
2.63(1.73-3.98) 
1.71(1.10-2.66) 
0.67(0.29-1.54) 
 
2.11(1.42-3.15) 
1.37(0.85-2.22) 
1.20(0.63-2.31) 
 
1.68(1.12-2.53) 
2.57(1.63-4.05) 
2.45(1.29-4.62) 
 
0.72(0.45-1.16) 
1.01(0.63-1.63) 
1.91(1.07-3.40) 
 
0.91(0.60-1.38) 
0.52(0.29-0.92) 
1.25(0.59-2.63) 
 
0.64(0.42-0.98) 
0.81(0.46-1.41) 
0.83(0.38-1.80) 
 
1.77(1.17-2.67) 
0.69(0.44-1.06) 
1.27(0.72-2.26) 
 
1.35(0.80-2.27) 
2.07(1.22-3.49) 
1.93(1.03-3.63) 
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Food items 
frequency/week 
 
Boys 
p  
value 
 
Odds ratio 
(95%CI) 
Girls 
p  
value 
 
Odds ratio 
(95%CI) 
Normal 
Weight 
Group 
(N=526) 
No. 
Obese 
Group 
 
(N=497) 
No. 
p  
value 
 
Odds ratio 
(95%CI) 
Normal wt. 
(N=236) 
No.  
Obese 
(N=232) 
No. 
Normal 
wt. 
(N=290) 
No. 
Obese 
 
 (N=265) 
No. 
Zucchini, eggplant 
1 time 
2-4 times 
5-6 times 
Tomato 
1 time 
2-4 times 
5-6 times 
Onion 
1 time 
2-4 times 
5-6 times 
Meat or chicken pie  
1 time 
2-4 times 
5-6 times 
Arabic chicken roll 
1 time 
2-4 times 
5-6 times 
Arabic falafel roll 
1 time 
2-4 times 
5-6 times 
Pre-pared Sandwich 
1 time 
2-4 times 
5-6 times 
Chocolate 
1 time 
2-4 times 
5-6 times 
Plain popcorn 
1 time 
2-4 times 
5-6 times 
 
 
 
45 
30 
6 
 
25 
44 
15 
 
20 
35 
7 
 
66 
37 
4 
 
71 
34 
5 
 
44 
12 
4 
 
38 
43 
12 
 
41 
69 
22 
 
47 
23 
7 
 
 
 
82 
18 
3 
 
76 
20 
15 
 
23 
9 
10 
 
105 
30 
6 
 
76 
66 
6 
 
89 
23 
3 
 
38 
38 
51 
 
32 
48 
63 
 
31 
14 
2 
 
 
 
0.003 
0.235 
0.421 
 
0.000 
0.020 
0.911 
 
0.482 
0.002 
0.376 
 
0.002 
0.119 
0.073 
 
0.882 
0.163 
0.806 
 
0.003 
0.057 
0.859 
 
0.192 
0.333 
0.000 
 
0.498 
0.356 
0.087 
 
0.000 
0.001 
0.016 
 
 
 
2.03(1.26-3.27) 
0.67(0.34-1.29) 
0.55(0.13-2.30) 
 
3.18(1.80-5.59) 
0.47(0.25-0.89) 
1.04(0.47-2.31) 
 
1.27(0.65-2.47) 
0.28(0.12-0.62) 
1.57(0.57-4.32) 
 
4.31(1.72-10.83) 
2.20(0.81-5.93) 
4.07(0.87-18.86) 
 
1.07(0.43-2.62) 
1.94(0.76-4.93) 
1.20(0.28-5.12) 
 
2.34(1.33-4.11) 
2.21(0.97-5.04) 
0.86(0.18-4.12) 
 
1.59(0.79-3.19) 
1.40(0.70-2.800 
6.76(2.96-15.42) 
 
0.69(0.24-2.00) 
0.61(0.22-1.71) 
2.54(0.87-7.41) 
 
0.31(0.17-0.56) 
0.29(0.13-0.62) 
0.13(0.02-0.68) 
 
 
 
35 
37 
11 
 
39 
33 
20 
 
15 
24 
6 
 
66 
27 
19 
 
69 
27 
5 
 
38 
18 
7 
 
47 
45 
12 
 
55 
67 
14 
 
63 
25 
8 
 
 
 
48 
35 
9 
 
39 
34 
21 
 
17 
20 
10 
 
73 
39 
15 
 
69 
34 
7 
 
53 
13 
5 
 
52 
41 
25 
 
51 
57 
30 
 
47 
28 
17 
 
 
 
0.046 
0.575 
0.985 
 
0.272 
0.252 
0.311 
 
0.482 
0.894 
0.221 
 
0.222 
0.097 
0.660 
 
0.117 
0.052 
0.177 
 
0.042 
0.840 
0.879 
 
0.198 
0.505 
0.015 
 
0.317 
0.406 
0.016 
 
0.213 
0.916 
0.162 
 
 
 
1.69(1.00-2.83) 
1.16(0.68-2.00) 
1.00(0.40-2.54) 
 
1.36(0.78-2.39) 
1.41(0.78-2.53) 
1.43(0.71-2.89) 
 
1.30(0.62-2.71) 
0.95(0.50-1.81) 
1.91(0.67-5.42) 
 
1.79(0.70-4.60) 
2.34(0.85-6.43) 
1.28(0.42-3.89) 
 
1.75(0.87-3.52) 
2.20(0.99-4.88) 
2.45(0.66-9.00) 
 
1.77(1.02-3.09) 
0.92(0.41-2.05) 
0.91(0.27-3.03) 
 
1.51(0.80-2.85) 
1.24(0.65-2.39) 
2.85(1.22-6.66) 
 
1.62(0.62-4.19) 
1.48(0.58-3.80) 
3.75(1.27-10.99) 
 
0.65(0.36-1.18) 
0.69(0.38-1.23) 
1.03(0.51-2.08) 
 
 
 
80 
67 
17 
 
64 
77 
35 
 
35 
59 
13 
 
132 
64 
23 
 
140 
61 
10 
 
82 
30 
11 
 
85 
88 
24 
 
96 
136 
36 
 
110 
48 
15 
 
 
 
130 
53 
12 
 
115 
54 
36 
 
40 
29 
20 
 
178 
69 
21 
 
145 
100 
13 
 
142 
36 
8 
 
90 
79 
76 
 
83 
105 
93 
 
78 
42 
19 
 
 
 
0.000 
0.744 
0.640 
 
0.000 
0.417 
0.437 
 
0.306 
0.017 
0.134 
 
0.002 
0.020 
0.125 
 
0.146 
0.004 
0.198 
 
0.000 
0.177 
0.812 
 
0.065 
0.251 
0.000 
 
0.752 
0.998 
0.001 
 
0.000 
0.016 
0.518 
 
 
 
1.91(1.35-2.71) 
0.93(0.61-1.41) 
0.83(0.38-1.79) 
 
2.15(1.45-3.17) 
0.83(0.55-1.28) 
1.23(0.72-2.07) 
 
1.29(0.79-2.11) 
0.55(0.34-0.90) 
1.73(0.84-3.58) 
 
2.87(1.49-5.52) 
2.30(1.14-4.63) 
1.94(0.83-4.56) 
 
1.49(0.86-2.57) 
2.36(1.31-4.25) 
1.87(0.71-4.90) 
 
2.12(1.43-3.13) 
1.47(0.84-2.57) 
0.89(0.34-2.31) 
 
1.55(0.97-2.48) 
1.31(0.82-2.11) 
4.65(2.59-8.35) 
 
1.11(0.55-2.24) 
0.99(0.50-1.97) 
3.34(1.59-7.01) 
 
0.44(0.29-0.65) 
0.54(0.32-0.89) 
0.78(0.37-1.63) 
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Food items 
frequency/week 
 
Boys 
p  
value 
 
Odds ratio 
(95%CI) 
Girls 
p  
value 
 
Odds ratio 
(95%CI) 
Normal 
Weight 
Group 
(N=526) 
No. 
Obese 
Group 
 
(N=497) 
No. 
p  
value 
 
Odds ratio 
(95%CI) 
Normal wt. 
(N=236) 
No.  
Obese 
(N=232) 
No. 
Normal 
wt. 
(N=290) 
No. 
Obese 
 
 (N=265) 
No. 
Buttered popcorn 
1 time 
2-4 times 
5-6 times 
Flavoured popcorn 
1 time 
2-4 times 
5-6 times 
Jam or Jelly 
1 time 
2-4 times 
5-6 times 
Peanut Butter 
1 time 
2-4 times 
5-6 times 
Oil, vinegar dressing 
1 time 
2-4 times 
5-6 times 
Tahini 
1 time 
2-4 times 
5-6 times 
Olive oil 
1 time 
2-4 times 
5-6 times 
Fresh juice (100%) 
1 time 
2-4 times 
5-6 times 
Soft drinks 
1 time 
2-4 times 
5-6 times 
 
40 
18 
5 
 
10 
10 
2 
 
29 
24 
7 
 
32 
23 
9 
 
24 
11 
6 
 
35 
23 
6 
 
23 
41 
11 
 
41 
37 
9 
 
52 
33 
6 
 
75 
22 
2 
 
23 
2 
3 
 
65 
17 
3 
 
71 
16 
4 
 
47 
11 
1 
 
52 
40 
10 
 
28 
22 
11 
 
43 
17 
6 
 
70 
63 
7 
 
0.000 
0.134 
0.509 
 
0.021 
0.052 
0.591 
 
0.001 
0.479 
0.288 
 
0.000 
0.785 
0.378 
 
0.004 
0.741 
0.131 
 
0.004 
0.002 
0.092 
 
0.500 
0.001 
0.362 
 
0.273 
0.004 
0.156 
 
0.025 
0.001 
0.390 
 
 
2.66(1.57-4.51) 
1.73(0.84-3.56) 
0.56(0.10-3.04) 
 
2.51(1.15-5.48) 
0.21(0.04-1.01) 
1.64(0.27-9.96) 
 
2.46(1.44-4.198) 
0.77(0.39-1.55) 
0.47(0.11-1.88) 
 
2.89(1.73-4.81) 
0.90(0.44-1.83) 
0.57(0.17-1.95) 
 
2.26(1.30-3.95) 
1.15(0.48-2.78) 
0.19(0.02-1.63) 
 
2.22(1.29-3.83) 
2.60(1.41-4.80) 
2.50(0.86-7.25) 
 
0.80(0.42-1.52) 
0.35(0.19-0.65) 
0.66(0.26-1.61) 
 
0.66(0.31-1.38) 
0.28(0.12-0.66) 
0.42(0.12-1.39) 
 
1.93(1.08-3.44) 
2.74(1.48-5.08) 
1.67(0.51-5.45) 
 
47 
19 
5 
 
19 
9 
1 
 
35 
20 
0 
 
39 
19 
5 
 
22 
17 
9 
 
35 
22 
6 
 
42 
23 
19 
 
57 
33 
10 
 
46 
36 
10 
 
44 
28 
9 
 
20 
11 
8 
 
36 
29 
2 
 
35 
33 
4 
 
37 
17 
11 
 
48 
21 
12 
 
37 
21 
18 
 
58 
26 
15 
 
56 
27 
12 
 
0.382 
0.045 
0.127 
 
0.313 
0.288 
0.026 
 
0.408 
0.077 
---- 
 
0.331 
0.004 
0.824 
 
0.001 
0.183 
0.141 
 
0.040 
0.578 
0.075 
 
0.970 
0.893 
0.821 
 
0.386 
0.922 
0.170 
 
0.108 
0.824 
0.381 
 
1.27(0.74-2.17) 
2.00(1.01-3.93) 
2.44(0.77-7.68) 
 
1.41(0.72-2.76) 
1.64(0.65-4.08) 
10.73(1.32-86.97) 
 
1.25(0.73-2.16) 
1.77(0.94-3.34) 
---- 
 
1.30(0.76-2.23) 
2.52(1.34-4.76) 
1.16(0.30-4.47) 
 
2.75(1.52-4.97) 
1.63(0.79-3.37) 
1.99(0.79-5.02) 
 
1.73(1.02-2.93) 
1.20(0.62-2.35) 
2.53(0.91-7.04) 
 
1.01(0.58-1.74) 
1.04(0.53-2.05) 
1.08(0.52-2.23) 
 
1.34(0.69-2.60) 
1.03(0.48-2.21) 
1.97(0.74-5.23) 
 
1.51(0.91-2.52) 
0.93(0.51-1.69) 
1.49(0.60-3.68) 
 
87 
37 
10 
 
29 
19 
3 
 
64 
44 
7 
 
71 
42 
14 
 
46 
28 
15 
 
70 
45 
12 
 
65 
64 
30 
 
98 
70 
19 
 
98 
69 
16 
 
119 
50 
11 
 
43 
13 
11 
 
101 
46 
5 
 
106 
49 
8 
 
84 
28 
12 
 
100 
61 
22 
 
65 
43 
29 
 
101 
43 
21 
 
126 
90 
19 
 
0.001 
0.013 
0.353 
 
0.021 
0.614 
0.023 
 
0.001 
0.403 
0.757 
 
0.000 
0.043 
0.602 
 
0.000 
0.267 
0.818 
 
0.001 
0.007 
0.015 
 
0.487 
0.017 
0.528 
 
0.895 
0.051 
0.922 
 
0.006 
0.011 
0.227 
 
1.89(1.30-2.75) 
1.87(1.14-3.06) 
1.52(0.62-3.72) 
 
1.79(1.09-2.96) 
0.83(0.40-1.71) 
4.44(1.22-16.11) 
 
1.83(1.26-2.67) 
1.21(0.76-1.93) 
0.83(0.25-2.66) 
 
2.06(1.43-2.96) 
1.61(1.01-2.55) 
0.78(0.32-1.92) 
 
2.50(1.66-3.75) 
1.37(0.78-2.38) 
1.09(0.50-2.39) 
 
1.95(1.33-2.84) 
1.85(1.18-2.88) 
2.50(1.19-5.23) 
 
0.86(0.57-1.30) 
0.58(0.37-0.90) 
0.83(0.47-1.46) 
 
0.96(0.59-1.57) 
0.57(0.33-1.00) 
1.03(0.49-2.17) 
 
1.68(1.15-2.44) 
1.70(1.13-2.57) 
1.55(0.76-3.18) 
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Table 6.3: Summarised of main results for daily frequency of eating different types of food categorised as normal weight (≥25th & ≤75th P) and obese (≥ 95th P) of BMI for age 
percentile. 
 
Food items 
frequency/day 
Boys 
p  
value 
 
Odds ratio 
(95%CI) 
Girls 
p  
value 
 
Odds ratio 
(95%CI) 
Normal 
Weight 
Group 
(N=526) 
No. 
Obese 
Group 
 
(N=497) 
No. 
p  
value 
 
Odds ratio 
(95%CI) 
Normal 
wt. 
 (N=236) 
No. 
Obese 
 
(N=232) 
No. 
Normal 
wt. 
(N=290) 
No.  
Obese 
 
 (N=265) 
No. 
Sausages, hot dog 
1 time 
2-3 times 
≥4 times 
Fried Chicken 
1 time 
2-3 times 
≥4 times 
Cream (all types) 
1 time 
2-3 times 
≥4 times 
Spread Cheese 
1 time 
2-3 times 
≥4 times 
Butter, Dairy blend 
1 time 
2-3 times 
≥4 times 
Breakfast cereal 
(Unsweetened) 
1 time 
2-3 times 
≥4 times 
Plain Biscuits  
(Unsweetened) 
1 time 
2-3 times 
≥4 times 
Meat or chicken pie 
1 time 
 
2 
0 
1 
 
1 
0 
1 
 
7 
3 
1 
 
65 
14 
5 
 
4 
1 
1 
 
 
41 
3 
5 
 
30 
5 
0 
 
 
4 
 
2 
0 
0 
 
3 
0 
2 
 
16 
3 
1 
 
94 
36 
8 
 
9 
0 
2 
 
 
20 
3 
1 
 
7 
1 
1 
 
5 
2 
 
0.582 
---- 
---- 
 
0.152 
---- 
0.302 
 
0.020 
0.732 
0.842 
 
0.035 
0.003 
0.214 
 
0.272 
---- 
0.651 
 
 
0.478 
0.587 
0.306 
 
0.001 
0.116 
---- 
 
0.128 
0.361 
 
1.74(0.24-12.63) 
---- 
---- 
 
5.50(0.53-56.80) 
---- 
3.66(0.31-43.27) 
 
3.03(1.19-7.75) 
1.32(0.26-6.76) 
1.32(0.08-21.58) 
 
1.99(1.04-3.80) 
3.55(1.54-8.18) 
2.21(0.63-7.71) 
 
1.96(0.58-6.55) 
---- 
1.74(0.15-19.51) 
 
 
0.77(0.38-1.57) 
1.58(0.30-8.39) 
0.31(0.03-2.85) 
 
0.20(0.08-0.50) 
0.17(0.02-1.54) 
---- 
 
3.39(0.70-16.38) 
2.71(0.31-23.13) 
 
3 
3 
0 
 
1 
0 
0 
 
13 
6 
0 
 
79 
26 
7 
 
8 
0 
4 
 
 
51 
2 
3 
 
41 
4 
2 
 
12 
1 
 
10 
2 
1 
 
9 
2 
0 
 
19 
3 
2 
 
77 
24 
14 
 
21 
2 
3 
 
 
28 
7 
9 
 
31 
3 
2 
 
21 
1 
 
0.032 
0.849 
---- 
 
0.041 
---- 
---- 
 
0.073 
0.607 
---- 
 
0.851 
0.995 
0.135 
 
0.003 
---- 
0.945 
 
 
0.011 
0.208 
0.204 
 
0.302 
0.680 
0.970 
 
0.070 
0.744 
 
4.19(1.13-15.56) 
0.84(0.13-5.09) 
---- 
 
9.40(1.09-80.54) 
---- 
---- 
 
2.01(0.93-4.33) 
0.68(0.16-2.84) 
---- 
 
1.05(0.61-1.81) 
0.99(0.48-2.03) 
2.16(0.78-5.94) 
 
3.69(1.56-8.68) 
---- 
1.05(0.23-4.82) 
 
 
0.44(0.23-0.83) 
2.84(0.55-14.47) 
2.43(0.61-9.62) 
 
0.72(0.39-1.33) 
0.72(0.15-3.38) 
0.96(0.13-7.09) 
 
2.84(0.91-8.81) 
1.62(0.08-29.78) 
 
5 
3 
1 
 
2 
0 
1 
 
20 
9 
1 
 
144 
40 
12 
 
12 
1 
5 
 
 
92 
5 
8 
 
71 
9 
2 
 
16 
3 
 
12 
2 
1 
 
12 
2 
2 
 
35 
6 
3 
 
171 
60 
22 
 
30 
2 
5 
 
 
48 
10 
10 
 
38 
4 
3 
 
26 
3 
 
0.022 
0.961 
0.799 
 
0.007 
---- 
0.407 
 
0.004 
0.848 
0.227 
 
0.102 
0.033 
0.034 
 
0.004 
0.519 
0.635 
 
 
0.020 
0.165 
0.519 
 
0.004 
0.145 
0.731 
 
0.005 
0.386 
 
3.44(1.19-9.91) 
0.95(0.15-5.77) 
1.43(0.08-23.06) 
 
8.40(1.78-39.61) 
---- 
2.80(0.24-31.94) 
 
2.36(1.31-4.26) 
0.90(0.31-2.58) 
4.06(0.41-39.41) 
 
1.41(0.93-2.13) 
1.78(1.04-3.03) 
2.37(1.06-5.31) 
 
2.75(1.37-5.52) 
2.20(0.19-24.50) 
1.38(0.36-5.20) 
 
 
0.57(0.36-0.91) 
2.20(0.72-6.74) 
1.38(0.51-3.67) 
 
0.49(0.30-0.79) 
0.40(0.12-1.36) 
1.37(0.22-8.39) 
 
3.46(1.44-8.30) 
2.13(0.38-11.84) 
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Food items 
frequency/day 
Boys 
p  
value 
 
Odds ratio 
(95%CI) 
Girls 
p  
value 
 
Odds ratio 
(95%CI) 
Normal 
Weight 
Group 
(N=526) 
No. 
Obese 
Group 
 
(N=497) 
No. 
p  
value 
 
Odds ratio 
(95%CI) 
Normal 
wt. 
 (N=236) 
No. 
Obese 
 
(N=232) 
No. 
Normal 
wt. 
(N=290) 
No.  
Obese 
 
 (N=265) 
No. 
2-3 times 
≥4 times 
Pizza 
1 time 
2-3 times 
≥4 times 
Burger (any kind) 
1 time 
2-3 times 
≥4 times 
Falafel Roll 
1 time 
2-3 times 
≥4 times 
Sugar, honey, syrup 
1 time 
2-3 times 
≥4 times 
Tahini 
1 time 
2-3 times 
≥4 times 
Olive oil 
1 time 
2-3 times 
≥4 times 
Cordials 
1 time 
2-3 times 
≥4 times 
Water 
1 time 
2-3 times 
≥4 times 
2 
0 
 
1 
1 
1 
 
4 
1 
0 
 
2 
1 
0 
 
49 
6 
5 
 
4 
0 
0 
 
39 
5 
2 
 
51 
5 
4 
 
39 
91 
95 
2 
2 
 
5 
1 
1 
 
7 
2 
1 
 
7 
1 
1 
 
45 
13 
27 
 
11 
3 
1 
 
16 
3 
4 
 
75 
6 
5 
 
23 
59 
139 
---- 
 
 
0.113 
0.794 
0.794 
 
0.250 
0.426 
---- 
 
0.093 
0.918 
---- 
 
0.752 
0.083 
0.001 
 
0.020 
---- 
---- 
 
0.000 
0.215 
0.753 
 
0.015 
0.401 
0.409 
 
0.036 
0.000 
 
---- 
 
 
7.50(0.62-90.64) 
1.50(0.07-31.57) 
1.50(0.07-31.57) 
 
2.50(0.52-11.92) 
2.85(0.21-37.99) 
---- 
 
4.05(0.79-20.69) 
1.15(0.07-19.14) 
---- 
 
1.10(0.58-2.09) 
2.61(0.88-7.74) 
6.51(2.22-19.07) 
 
4.12(1.25-13.58) 
---- 
---- 
 
0.27(0.13-0.52) 
0.39(0.09-1.71) 
1.31(0.23-7.42) 
 
2.12(1.15-3.89) 
1.73(0.48-6.26) 
1.80(0.44-7.34) 
 
0.52(0.28-0.957 
0.44(0.29-0.67) 
Ref 
2 
 
 
2 
3 
0 
 
5 
2 
1 
 
4 
2 
0 
 
47 
8 
0 
 
11 
1 
0 
 
38 
7 
1 
 
70 
14 
3 
 
43 
111 
114 
5 
 
 
8 
6 
1 
 
11 
2 
2 
 
9 
1 
2 
 
58 
8 
8 
 
13 
4 
0 
 
34 
6 
6 
 
77 
17 
6 
 
35 
75 
137 
0.140 
 
 
0.042 
0.170 
---- 
 
0.694 
0.943 
0.661 
 
0.094 
0.716 
---- 
 
0.120 
0.639 
---- 
 
0.356 
0.150 
---- 
 
0.928 
0.977 
0.078 
 
0.132 
0.214 
0.164 
 
0.135 
0.003 
 
4.06(0.63-26.13) 
 
 
6.22(1.06-36.21) 
3.11(0.61-15.70) 
---- 
 
0.60(0.04-7.63) 
1.10(0.08-15.15) 
0.50(0.02-11.08) 
 
2.86(0.83-9.84) 
0.63(0.05-7.22) 
---- 
 
1.59(0.88-2.88) 
1.29(0.44-3.80) 
---- 
 
1.49(0.63-3.51) 
5.06(0.55-46.20) 
---- 
 
1.02(0.58-1.80) 
0.98(0.31-3.06) 
6.88(0.80-58.60) 
 
1.55(0.87-2.76) 
1.71(0.73-4.02) 
2.82(0.65-12.23) 
 
0.67(0.40-1.12) 
0.56(0.38-0.82) 
Ref 
2 
 
 
3 
4 
1 
 
9 
3 
1 
 
6 
3 
0 
 
96 
14 
5 
 
15 
1 
0 
 
77 
12 
3 
 
121 
19 
7 
 
73 
202 
209 
7 
 
 
13 
7 
2 
 
18 
4 
3 
 
16 
2 
3 
 
103 
21 
35 
 
24 
7 
1 
 
50 
9 
10 
 
152 
23 
11 
 
58 
134 
276 
0.019 
 
 
0.010 
0.170 
0.378 
 
0.015 
0.322 
0.174 
 
0.018 
0.826 
---- 
 
0.179 
0.100 
0.000 
 
0.025 
0.036 
---- 
 
0.007 
0.341 
0.113 
 
0.006 
0.124 
0.116 
 
0.010 
0.000 
7.46(1.38-40.34) 
 
 
6.66(1.58-28.04) 
2.69(0.65-11.06) 
3.07(0.25-37.48) 
 
3.36(1.26-8.98) 
2.24(0.45-11.13) 
5.05(0.49-52.10) 
 
3.26(1.22-8.69) 
0.81(0.13-4.99) 
---- 
 
1.34(0.87-2.07) 
1.88(0.88-3.99) 
8.77(3.24-23.71) 
 
2.18(1.10-4.31) 
9.55(1.16-78.56) 
---- 
 
0.56(0.36-0.85) 
0.64(0.26-1.58) 
2.88(0.77-10.67) 
 
1.79(1.18-2.72) 
1.72(0.86-3.47) 
2.24(0.82-6.14) 
 
0.60(0.40-0.88) 
0.50(0.37-0.66) 
Ref 
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6.3.4 Overall 
From the remaining frequency results (Appendix 6), it can be revealed that the frequency of 
consuming unprocessed meats, fish, legumes, eggs, milks and Laban (full or low 
fat/skimmy), Cottage/Ricotta/Haloumi cheese, ice-cream (monthly/weekly), white breads 
(weekly and daily), rice, muesli (weekly and daily), pasta, traditional local food (Jareesh, 
Qursan, Margoog), fruits (especially apple, orang, banana, melon), potato cooked without fat, 
cucumber, pizza (monthly/weekly), Nutella spread, and sweetened fruits juices were not 
significantly correlated to increase the incidence of obesity. This pattern was similar in both 
boys and girls. Findings revealed that obese girls were generally in the same pattern of obese 
boys, but the differences between the girls’ groups were not statistically significant in most 
food items. Lastly, between groups (normal weight versus obese), food items such as 
“Shawarma”, which is Saudi Arabia’s equivalent to the Doner chicken kebab, donuts, cream 
soup, mayonnaise and other creamy dressing, and ketchup were consumed in higher 
quantities by obese children. The differences were significant in that normal weight children 
only consumed significantly larger servings of mixed cooked vegetables. 
6.4 Discussion  
The recommendations in the “WHO Global Strategy for Diets and Physical Activities” 
includes the goal of attaining an energy balance by restricting the energy derived from fats 
sources, less consumption of free sugars, and increasing the intake of fruits and vegetables 
(254). The food consumption pattern in gulf countries has changed dramatically in the past 
few decades, however, it is worth noting the intake of refined sugar and some processed 
animal products consumption has increased, and at the same time the consumption of 
complex carbohydrates, fruits, and vegetables has decreased (255). Currently, unhealthy 
dietary patterns are all too common among the youths of KSA (74). This chapter’s 
investigation of food frequency intake aimed to provide an evidence-based consumption 
frequency pattern among Saudi Arabian children, and examine the extent of healthy dietary 
habits among this vulnerable group. 
Unlike other research done on food frequency intake among children, the present thesis study 
is a very detailed and in-depth analysis, and included high number of specific food items 
rather than food group categorisations. Based on the FFQ method that was mentioned 
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previously in the methodology section, dividing the list of food items into eight main food 
groups, current discussion of the results is organised into seven themes. The theme of fruits 
and vegetables are included in one subheading. These seven themes are discussed in more 
detail in the sections below. 
6.4.1 Meats, Legumes, and Eggs  
A study (256) showed that obese children and adolescents consume more significant servings 
of meat and alternatives. Related studies (257, 258) revealed that these obese children 
consumed less legumes and more fats. Current results agree with these studies as according to 
a current study, obese children consumed meats and alternatives more frequently (especially 
sausage/pepperoni/nuggets/fried chicken/meat or chicken pie or calzone) in comparison to the 
normal weight group.  
In the current results reported here, there were no significant differences between groups or 
between genders regarding legumes intake, except that obese boys group consumed legumes 
more frequently only 1 time/week. It can be concluded that some normal weight boys, but not 
girls, do very frequently consume legumes than obese groups. A recent longitudinal study 
among 8 to 10-year-old Dutch children found that lower fat-free mass is connected to higher 
plant protein intake; furthermore, there is a relationship between excessive animal protein 
consumption and increase in body fat-free mass (259). Another German study results 
concluded that a higher intake of animal protein in 160 children between the ages of 9-15 was 
related to higher body fat-free mass, although not including fat mass. There was as well no 
observed relationship between intakes of plant sourced protein (260). Contrary to these two 
studies’ findings and those documented in this thesis on meat intake, a Chinese study 
conducted on 1704 (7-12 years old) children discovered that a higher intake of protein was 
associated with a higher body fat percentage, fat mass index, and fat-free mass index 
tendency (261). One Danish study reported that for children between 8-10 years of age, a 
higher intake of protein is associated with a higher fat-free mass index (262).  
6.4.2 Dairy Products  
Results regarding frequency of dairy products in this thesis are presented, and there are mixed 
results. In the current study, there was no difference between groups with reference to milk 
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frequency intake. However, obese children (i.e. both boys and girls) reported a high 
frequency intake of only cream and full fat spread cheese but a low frequency intake of other 
dairy products such as flavored milk, yoghurt, and cheese. Studies (257, 263) showed that 
obese children consumed fewer dairy products. The results documented in this thesis results 
are to some extent in accordance with studies previously mentioned.  
These results were also validated in the logistic regression model as it showed that low 
consumption of dairy products is possibly an enabler of obesity among the current sample. 
There is accumulating evidence which suggests that increment in daily intake up to about two 
servings a day might be able to reduce the risk of overweight by about 70% (264). A higher 
intake of calcium and more daily servings of dairy products were associated with a reduction 
of adiposity in children studied longitudinally (264). Many studies (256, 265-267) indicated 
an association between obesity in children and less healthy eating habits, and these studies, 
especially one primary school-based analysis conducted in Brazil (266), reported that low 
frequency intake of milk was positively associated with increased incidence of overweight 
and obesity in the children studied. A meta-analysis and systematic review confirmed that 
daily intake was to a significant extent inversely related to adiposity in adolescent, school 
age, and preschool age from developed countries (263). Other studies have highlighted that 
foods with high protein, dairy products especially, are associated inversely with obesity in 
children and adolescents (268). A conclusion can be drawn that similar trends were 
documented in the data presented here in this current thesis.  
The results in this thesis showed that obese children (both boys and girls) consumed 
significantly larger daily servings of cream cheese spread. There are concerns regarding this 
kind of produced cheese in KSA. It is believed that cream cheese spread is not in fact real 
cheese, and the Saudi Food and Drug Authority (SFDA) stated: “spread cheese products in 
the local market are made of cheese constituents that are manufactured from vegetable oil 
due to their low cost, explaining that cheese constituents do not contain natural cheese” 
(269). Furthermore, the content of these cheese spreads is very energy dense. The results 
show that this product is a desirable food item especially among obese children, but its high 
saturated fats content and high energy means that it must be consumed only in small amounts. 
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6.4.3 Grain (cereal) foods 
The current study’s results revealed no significant differences in consumption between the 
normal weight group and the obese group regarding white bread. While the (whole-grain, 
brown bread) intake did also not significantly differ between groups, there was a significant 
relationship between normal weight and obese boys’ groups, not seen in girls in a ‘1 time per 
day’ frequency intake, as normal weight boys consume whole-grain or brown bread higher 
than obese boys. A review (270) on the association between the intake of “bread” and 
abdominal fat showed that dietary patterns, which include wholegrain bread, did not affect 
weight gain, and may in fact benefit ponderal status. Conversely, dietary patterns in a large 
number of cross-sectional studies which include refined bread, for instance white bread, show 
positive effects. Nevertheless, the majority of well-designed cohort studies show a possible 
relationship of refined bread and excess in abdominal fat (270). Reducing the amount of 
white bread being consumed in the Mediterranean-style food context is linked to less 
abdominal fat and body weight (271). 
Generally, breakfast cereal intake is reported in the literature to protect against the progress 
of obesity (272). However, two systematic reviews on children (273, 274) summarised the 
available evidence concerning the relationship between weight status and breakfast cereal 
intake from cross-sectional studies, randomised controlled trials, and prospective studies. 
Referring to the prospective studies, some evidence was documented in them supporting the 
link between frequent or regular ready-to-eat breakfast cereal consumption and BMI; one 
study conducted among 8 to 10 year olds followed 660 children over 7.5 years. It found a link 
in boys only (p = 0.020) but was not evident in girls (p = 0.58) (275); and p = 0.001 in 625 
fourth to sixth grade school children who were followed over 3 years (276). Lastly, among 
only girls 9-10 years at baseline, was there a risk of being overweight (p < 0.01) and they had 
been followed over 3-10 years (277). The same girls sample indicated other signs of adiposity 
(p = 0.008) (278). Concerning the results in this thesis, normal weight children were higher in 
their intake of unsweetened plain breakfast cereal, while in contrast, sweetened breakfast 
cereal was significantly higher among weekly intake by obese children. It can be concluded 
that regular consumption of “plain” breakfast cereal has a negative association with increased 
BMI in the current children sample. However, the relationship becomes positive when 
consumption of sweetened breakfast cereal or free sugar is included in the analysis. 
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These results pertaining to cereal foods indicate that some refined grains and processed 
carbohydrate foods might be related to a little increased risk of obesity in children. Many 
studies suggest that an increase in intake of more refined carbohydrates with inclusion of 
white bread, and ready-to-eat breakfast cereals that are puff grained is related to a higher risk 
of obesity and other chronic diseases (279-281). A possible result of this is increases in blood 
insulin and glucose concentrations after consumption (282). 
6.4.4 Fruits and Vegetables  
The intake of vegetables and fruits is specifically important, as it is well documented that 
these foods have protective factors for many chronic diseases, like obesity (283). Thus, the 
intake of fruits and vegetables among school children should be promoted as a matter of 
priority in any intervention program in order to boost the nutrition and health status of this 
age group.  
Frequency results in the current study indicated that generally no differences emerged in 
frequency consumption between obese and normal weight children for common fruits, for 
example apple, orange, and banana, and most vegetables. However, specifically, normal 
weight children, especially boys, consumed more servings of fruit salad, mango, green salad, 
vegetable broth, tomato, and onion, while obese children reported their consumption being 
only once per week for green salad, zucchini and eggplant, and tomato, and less per month 
for other vegetables. 
One review of studies, conducted in both children and adults, examined the relationship 
between obesity and the intake of fruits and vegetables. It concluded that in experimental 
studies among adults (but not children), an increase in the intake of fruit and vegetable 
consumption led to a reduction in adiposity among the overweight and obese (284). Only one 
half of the longitudinal studies of children showed a significant inverse association between 
obesity and the intake of fruits and vegetables (284). A United States longitudinal study 
including a large sample size of children and adolescents ranging from 9-14 years of age, 
found that in boys and girls, there was no relationship between consumption of vegetables 
and fruits and subsequent changes in BMI. However, the intake of vegetables was related to 
changes in BMI inversely in boys only (285). In the current thesis, it can be seen that no 
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actual significant association was found between fruit and vegetable intake frequency and 
increased risk of obesity. 
Reports of research on the relationship between obesity and the frequency of vegetables and 
fruits intake were inconsistent. Many research studies reported that a high intake of these 
food items minimise the risk of obesity (284, 286). The current thesis results, as stated before, 
did not demonstrate an association between obesity and intake of vegetables and fruits, 
except in cases of high intake of certain food items (fruit salad, mango, green salad, vegetable 
broth, tomato, and onion) 2-4 times per week. This showed there was a significant association 
with reduction in risk of obesity among boys only. Similar results have been reported 
elsewhere (103, 287) among samples of adolescents. In KSA, one study (103) showed that a 
high intake of “vegetables” reduced obesity among only adolescent boys, while the 
consumption of “fruits” did not seem to have a relationship with obesity among both genders. 
A study conducted in the United Arab Emirates (UAE) (287) concluded that fruit 
consumption of ≥4 times/week helped to protect against the problem of obesity in adolescent 
boys but not among girls. Meanwhile, no relationship had been reported as existing between 
intake of vegetables and risk of obesity. Nevertheless, for both sexes and groups documented 
in this thesis, daily intake of vegetables and fruits was noticeably low. 
In current results, exception for vegetables consumption was only for high frequency 
consumption of fried potatoes especially among obese girls. French fries are a high energy-
dense, low-nutrient food item, and highly in glycemic index. A 70g serving of French fries, 
which equal to “happy meal” serving size, provides about 230 calories in the least. Not 
surprising to find that French fries were on highly frequency consumed among obese 
children. Many studies support that the consumption of fried foods especially French fries is 
associated with increased BMI, weight, and/or calorie intake (216, 288-292), and it is highly 
consumed among primary school students who are obese (50).  
6.4.5 Baked Goods, Sandwiches, Soups and Snacks 
In current years, high energy density food snacks have been very available for a high majority 
of Saudi Arabian children and adolescents (74). In the current study among snack items, the 
highest intake especially among obese group were chocolate, packaged sandwich, for 
example sandwiches of the “L’usine” brand (294) which is highly popular among Saudi 
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children, and donuts. Packaged sandwiches, processed soup, and packaged snacks are 
considered a kind of ultra-processed foods. Ultra-processed foods were documented to be 
risky foods capable of causing overweight and obesity (295). 
Children naturally like chocolate, popcorn and other confectionery items. However, the 
current thesis results provide mixed results. It found that normal weight children, especially 
boys, consumed more servings of plain popcorn, while obese children consumed significantly 
higher servings of buttered and flavored popcorn (1 and 2-4 times/week) and chocolate (5-6 
times/week). However, these items’ consumption was not significantly different in other 
frequency categories (monthly and daily). This gives the impression that to some extent 
among both groups engage in unhealthy dietary patterns. A systematic review and meta-
analysis involving children and adolescents in the consumption of confectionery products and 
incidence of obesity (296) concluded the following. While obese/overweight children and 
adolescents eat higher frequency amounts of confectionery, the review demonstrates the 
reverse effect in that its results might show a true inverse relationship or reverse causality in 
the association. Reviewers suggested that to tackle obesity in this age group, interventions 
might need to focus more on dietary elements rather than confectionery.  
Packaged sandwiches such as the L’usine “Cream Cheese Sandwich” and other similar puff 
products (Pastries) in KSA have generated concerns about people’s health. This product is 
packed with a high content of trans fat and contains high calories. One packaged sandwich 
contains at least 344 calories and 17.5 grams of fat, while other packaged puff products 
(Pastries) contain 380 calories and 22.7 grams of fat (294). Presently, based on public 
concern about such food items like these packaged sandwich products, SFDA launched a 
strategic plan in 2017, the goal being for people in the country to eat more healthily. This 
involves deciding on the permissible rates of sugar and salt intake, and furthermore 
discouraging hydrogenated fats being used in the food industry and especially for processed 
food (297). 
It can be concluded that sandwiches and pies were the preferred food items for frequent 
intake, especially among obese children. Food items such as the aforementioned “Shawarma” 
roll, Arabic falafel roll, and meat or chicken pie were at high intake on a weekly basis by 
obese children. In addition, pizzas and burgers were significantly consumed in high amounts 
on a daily basis by obese children. Normally, these food items are completely different from 
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home-made meals, and contain high doses of calories, fat, and sodium. For example, 1 
serving of shawarma contains at least 452 calories, and 17 grams of fat (normally mayonnaise 
sauce and French fries are added) (298). Similarly, the Arabic falafel roll contains at least 680 
calories, and 22 grams of fat, tahina sauce and French fries are added which are very high in 
calories and fat as well (299). This amounts to 38% of a child's daily limit if he or she is on 
an 1800 calories diet requirement. 
6.4.6 Sugar, Spreads, and Dressing 
Sugar (300, 301), fatty spreads, and unhealthy dressings (302) seem to be a risky cause of 
weight gain, and furthermore it is believed that consuming these foods may increase the risk 
of obesity by causing two things: firstly, an increment in the total intake of calories, fats and 
added sugars; and secondly, a situation where nutrients are potentially involved in the 
accumulation of body fat (301, 302). Sugar - like other macro nutrients - appears to increase 
body weight by supplying high energy in contrast to other different metabolic or endocrine 
mechanisms (303). High intake of carbohydrates over a long period of time (especially 
refined carbohydrates and fructose) is linked to low satiation, lack of compensation for 
calories consumed, and elevated poor appetite control (38). Sugar and its products such as 
syrup, jam, and jelly were very frequently consumed by obese children in the current study. 
However, one analysis conducted in 3049 New Zealand children in the 5-14 years age range, 
showed very different results. It found that obese children’s intake of sugars (but not sugary 
beverages) was significantly low compared to normal weight children. Children who had the 
lowest sugar intake from foods had a significantly higher risk of being overweight/obese 
(304). The same result was found among 3441 Australian children between the ages of 2-18 
(305). However, these two studies were a cross-sectional study design and employed a 24-h 
dietary recall methodology.  
In the current study, spreadable foods such as peanut butter, oil and vinegar dressing, 
ketchup, mayonnaise and other creamy dressings, and tahini were highly consumed by obese 
children. These foods are normally high in calories, with added sugar and fat. For example, 
“Tahina” was very highly consumed by both obese boys and girls (weekly and daily). Despite 
this kind of food containing some good nutrients, it contains very large amounts of added 
sugar and fat. Nearly 1 gram of normal kind Tahina produces 6 calories, which means nearly 
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90 calories in only 1 tablespoon. However, data concerning the effects of the sesame food 
products (such as Tahina) on BMI are lacking. Additionally, the number of studies that 
investigated indices of body composition are limited (306).  
Conversely and surprisingly, there were no differences in frequency intake of “Nutella” 
between normal weight and obese children, or between gender groups. Nutella is a very 
popular type of chocolate-flavored spread, especially among children. Although the ‘official 
story’ is that Nutella mainly consists of hazelnuts and milk, the fact is that hazelnuts only 
comprise 13% of the product, and skimmed milk actually makes up less than 7%. It has been 
estimated that more than half the calories in Nutella derive from added sugar, while the other 
calories originate from fat (palm oil). The protein content supplies only approximately 4% of 
the calories (307).  
6.4.7 Drinks 
6.4.7.1 Sugar sweetened beverages 
Much research has been done on beverage frequency consumption in children and 
adolescents (308). In this thesis, a large intake of soft drinks (1 and 2-4 times/week) and 
cordials (1 time/day) were considered to be an obesity risk factor for the current study cohort. 
These results agree with those of other studies’ reports that weight gain risk is associated with 
more intakes of sugary beverages such soft drinks (215, 309). It is supposed that beverages 
which normally contain large amounts of added sugar, are less satiating than solid foods. 
These contain similar values of calories and will subsequently lead to an increase in the 
intake of unwanted energy (318, 310).   
Prior local studies among Saudi Arabian adolescent males showed the percentage of daily 
intake of soft drinks among the study sample ranging from as little as 33.4 % in Riyadh in 
2003 (311) to nearly as high as 62.4% in 2008 in Abha, which is the capital city of Saudi 
Arabia’s Aseer Province (32). Furthermore, in the UAE, the average intake of soft drink was 
found to be 63.2%, in more than 3 time/week among adolescents (287). In the present thesis 
study, the percentage of average daily consumption of cordials was 29.2% and 39% among 
normal weight group and obese group, respectively. Meanwhile the average weekly intake of 
soft drinks among normal weight was (1 time/week 19.3%; 2-4 times/week 13.6%), and 
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among the obese group it was (1 time/week 26.3%; 2-4 times/week 18.8%). Intake 
reasonably higher among obese comparing to normal weight children. Frequency 
consumption clearly was higher among obese comparing to normal weight children. 
A high soft drink intake is related to obesity and it is evident that obese children indulge in a 
high intake of these drinks. From a public health perspective, the consumption of sugary 
beverages, like soft drinks and cordials, proved to be a risk factor for many metabolic 
disorders, especially obesity and diabetes (312). It is therefore crucial to moderate the 
availability of these drinks in schools. Sales of soft drinks have been banned in Saudi Arabian 
schools, but unfortunately not the sales of other sweetened beverages such as cordials (313).  
The thesis confirmed the close connection between the incidence of obesity and frequent 
intake of sweetened beverages. A stronger association between weight in boys and girls and 
the intake of sweetened beverages was found. The same results were detected among US 
children in the age range of 6-19 years (314). In addition, using children age samples, many 
epidemiological studies confirmed that a high intake of sugary beverages plays a crucial role 
in the formation of obesity (309, 315, 316). In children, one extra can or glass of sweetened 
beverage per day increases the odds of becoming obese by 1.6 (309).  
 
8.4.7.2 Fruit Juice  
It can be generally concluded here that weight was not significantly related on the frequency 
of the intake of fruit juice. A comparison of the current thesis findings to those of other 
authors is difficult due to the large variation of results. Some studies indicate a strong 
connection between the increase in fruit juice intake and an increase in obesity prevalence 
among children (315). However, this relationship was not confirmed in other studies or was 
confirmed only to a very limited extent (315, 317, 318). No relationship was found between 
changes in BMI and the intake of fruit juice according to one longitudinal US study (285). 
Analyses have been done showing that the intake of 100% fruit juice leads to an increment in 
the nutritional quality of the diet and does not increase the risk of obesity. Also, it provides 
significant nutritional benefits (316).  
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6.5 Strengths and Limitations  
The study undertaken in this thesis chose to retain a larger percentage of listed Saudi Arabian 
food items as they were on the FFQ instead of combining the items on this list into a smaller 
number of groups of foods. This helped in reducing subjective decision-making as a part of 
the procedures for factor analysis (319). The literature has in fact emphasised how important 
it is to incorporate specific foods (319) and in particular, McCann et al. (320) evaluated the 
overall outcome of varying the number of food groups. They in fact suggested that in food 
groupings, more detail is required. 
With reference to the FFQ, the amounts and frequency of foods reported may not be correct 
and their overestimation can occur in many cases (321, 322). However, FFQ is still the best 
choice to be used in that it captures the usual qualitative patterns of food intake unlike other 
tools (such as the 24-hours food recall system) that was previously used in Chapter 4 and 
measures the consumption of food in a single day. The 24-hours food recall method was a 
better instrument than frequency when it came to accurately estimate total daily calorie intake 
(323), especially among overweight and obese children and adolescent (324). In addition, the 
FFQ validity is acceptable for evaluating the intake of most food items among current study 
age groups (249). Finally, the FFQ used in this thesis accounted for portion sizes, which 
seemed to positively influence the accuracy of the associations between dietary frequency 
intake habits and obesity measures. 
6.6 Conclusion 
This chapter discussed in detail the differentiations of food frequency intakes between obese 
and normal weight children in both sexes. It can be concluded generally that high calorie 
foods with a lot of fat and sugar were mainly in high frequency consumption among obese 
children. Consumption frequency results between groups in most food cases were reasonable 
and agreed to some extent with other investigations’ conclusions. This study shows that obese 
children admitted consuming some healthier foods and ate some food items at the same 
frequencies as normal weight children did. These results might explain a low dietary 
influence on the etiology of obesity in these subjects. However, it might also be due to 
underreporting bias or social desirability by some obese children respondents.  
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Nonetheless it is believable that bias while reporting might have been at play in the current 
thesis FFQ results. It possibly resulted in differential underreporting between obese and 
normal weight participants (325, 326). In other words, obese children may tend to 
underreport their consumption of unhealthy foods to an extent greater than those of normal 
weight do. This might also explain the lack of a relationship between the consumption of 
fruits, most vegetables, milk, white bread, Nutella spread, etc., and obesity in current 
findings. 
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CHAPTER 7 – SCREEN UTILISATION BEHAVIOURS AND OBESITY  
7.1 Introduction 
Chapters 4-6 examined in detail the roles of nutrition and dietary patterns. However, to build 
up a good evidence base and making a comprehensive assessment, it is important to 
investigate both sedentary activities (current chapter) and physical activities (Chapter 8). 
Electronic/digital media have grown very rapidly in recent years such as smartphones and 
tablets with built-in games and child-focused programming. Consequently, screen viewership 
by children has dramatically increased and replaced the time when children should be 
physically active. This chapter explores the role of ownership and duration of using electronic 
devices in increasing children’s weight. The relationship between variations in weight status 
and time spent watching at screen devices is discussed, and furthermore if gender differences 
are evident.  
7.2 Manuscript details 
 
The manuscript details are as follows: 
 
Alturki, H.A., Brookes, D.S.K., and Davies P.S.W. Does spending more time on electronic 
screen devices determine the weight outcomes in obese and normal weight Saudi Arabian 
children?. 2019. Saudi Medical Journal. 
 
 
This manuscript has been reformatted to fit the requirements of the thesis 
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7.3 Does spending more time on electronic screen devices determine the 
weight outcomes in obese and normal weight Saudi Arabian children? 
Abstract  
Background: Insufficient evidence is available to accurately determine any link with weight 
gain when children own electronic screen devices and use them excessively. 
Objective: To gather data and investigate if ownership and duration of using electronic 
devices determines the weight status, normal weight or obese, in an urban Saudi school-aged 
child.  
Methods: A multicentre, cross-sectional study was conducted from December 2015 to March 
2016, in Riyadh, KSA. A total of 1023 child, aged 9.00 to 11.99 years, were divided into two 
groups (normal weight and obese, as classified by their BMI), and further stratified by sex. 
Participants in each group were randomly selected using a multistage stratified cluster-
sampling technique. A self-paced questionnaire collected data including participants’ weight, 
height, waist-circumference, BMI, and body fat composition. 
Results: Hours spent watching TV/DVD/Videos were not significantly different between the 
participating groups or both genders, be it during weekdays (p=0.755) or on weekends 
(p=0.934). Electronic device utilization hours were significantly different between groups, 
specifically amongst the boys. It was noted that obese children, particularly during weekdays, 
had higher utilization of tablets and mobile phones at (p<0.001) in (weekdays and weekend). 
The most popular electronic device owned was a tablet (67.1% and 70.2% among normal 
weight and obese groups, respectively). This was followed by gaming consoles owned, 
predominantly by boys than girls. Ownership of a smartphone was significantly higher 
amongst the obese group (p=0.019), especially in boys (p=0.012).         
Conclusion: High duration of using modern electronic screen devices has begun to replace 
television viewing. Excessive use of a computer, internet and watching electronic screen 
devices, especially mobiles and tablets, are associated for the increasing risk of obesity 
among this Saudi Arabian aged cohort. 
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Introduction 
The growth in use of electronic screen devices, along with the general increase in all kinds of 
media, has encouraged sitting and discouraged walking and other physical activities, 
especially among children and youth. Currently, most epidemiological studies have tested 
this hypothesis, especially around the concept of “television viewing”. There is evidence to 
support that excessive sitting behaviours is correlated with increased BMI (327). However, it 
is critical to examine if excessive media-based inactivity is characteristic only of obese 
children who are normally not very active, prior to concluding that high frequency of sitting 
in front of a screen as “a single marker of inactivity” may unfairly implicate school-aged 
children’s increasing weight (328). Therefore, understanding the differences regarding 
screen-based inactivity between normal weight and obese children may help us to better 
understand this relationship, and the consequences of children’s weight status.  
Most studies, however, have not fully examined the ownership of new electronic screen 
devices, specifically smartphones and tablets, and children’s use of these devices. Our study 
advances previous analyses by considering this relatively new piece of technology. New 
screen devices, such as mobiles and tablets, may override TV viewing in children (329), and 
this necessitates an examination of their link to obesity. It is evident that more research is 
required to better comprehend the links between indicators of media-based inactivity 
behaviors and poor health outcomes, like obesity (330).  
In the past few decades KSA has been identified with dramatic changes in increased 
sedentary lifestyles due to its astonishing economic growth (7). It is increasingly recognised 
that contemporary life in KSA involves increased time sitting and physical inactivity, of 
which has risen dramatically in recent decades (331). Major influences of this change are 
through the rise of new technologies that people have control over (332, 333), and a limited 
availability of facilities and places that are suitable for outdoor/indoor activities where 
children can play. KSA has a desert climate that is generally not helpful for engaging in 
physical activities for a substantial part of the year (90). This style of living has seen 
increased usage of media-based activity by children, not only with traditional ones, like TVs 
and computers screens, but also with the new screen technology such as smartphone, tablets, 
and other mobile entertainment devices. Due to globalisation, these mobile screen devices 
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can be used everywhere, and at any time. This phenomenon is coupled with accelerated 
growth in technical applications and media that many children and young people find 
attractive and convenient.  
Limited research on this topic has been documented in KSA; with no evidence on the 
differences between normal weight and obese children, specific to time spent using new 
screen devices. The aim of this study, therefore, is to examine in-depth if there are differences 
between obese and normal weight Saudi Arabian school-aged boys and girls, specifically 
regarding the ownership and duration spent on various electronic screen devices. In addition, 
this paper evaluates whether the association of weight status variations between the duration 
of time on TV screens, computer, video gaming, and lastly, smartphone/tablets devices. To 
the best of our knowledge, there is very limited literature available on the cross-cultural 
aspects focusing on the duration of screen viewing and their relationship to weight status in 
school children in the Middle East. 
Methods 
The details concerning the methodology have been documented elsewhere (334). Briefly, our 
study is a cross-sectional one conducted in Riyadh, KSA. The city is organised into five 
major geographical areas, and in each area, two primary schools (one for boys and one for 
girls) plus two private schools were randomly chosen. Students in classes from grades 4, 5, 
and 6 were then specifically selected according to their BMI percentile based on CDC data 
(151). They were organised into two groups: (a) obese group (BMI >95th percentile); and (b) 
normal weight group (BMI between the 25th and 75th percentiles). The complete sample 
obtained that met our study’s eligibility criteria was 1023 students between 9.00-11.99 years 
of age (497 obese and 526 normal weight children). Data was collected from December 2015 
to March 2016.  
Anthropometric measurements  
The anthropometric variables of height, weight, and waist circumference (WC) were 
measured. Weight was recorded to the nearest 100 grams, not including excess outer clothing 
and shoes. Height was measured to the nearest centimeter (cm) using the same device. For 
measurement of waist circumference this was recorded to the nearest 0.5 cm at the level of 
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the umbilicus, and then classified according the CDC anthropometric reference percentile 
data for children (152). BMI (kg/m2) was calculated. Assessment of body composition was 
done by bioelectrical impedance analysis (BIA) and classified based on the method employed 
by McCarthy et al (157). 
Statistical Analysis 
Descriptive statistics were presented as means ± standard deviations (SD), or proportions. 
The t test served to determine age distribution in the obese and normal-weight groups. For 
determining any significant relationships or associations between the obese or normal weight 
groups and the dependent variables, Chi square was utilised. Finally, logistic regression was 
undertaken to assess dependent variables’ impact on the likelihood that children would be 
categorised as obese. P<0.05 was set as the level of significance. 
Sedentary data 
A self-report method involving questionnaires on participants’ sedentary behaviors was used 
in our study and is widely acceptable, valid and reliable (161, 171). Data on screen-based 
behaviors were collected using a variety of questionnaires, with specific queries gathering 
data on the time children spent watching TVs, computers, video games, and other new 
electronic screen devices, e.g., smartphones, tablets, on a daily basis. A child’s time spent 
using these screen devices was determined by the same question for each device. Each 
question investigated the weekdays and weekends separately to include: duration usually 
spent watching/using, with the answers to each device categorised as follows: I do not watch 
or use; ½-1 hour; 1-2 hours; 2-3 hours; 3-4 hours; 4-5 hours; 5-6 hours and >6 hours. In 
addition, details of the specific screen device(s) owned (e.g., smartphones, tablets, game 
consoles), were recorded. These questionnaire booklets were sent to parents/guardians to be 
completed at home. 
Results 
A total of 1200 eligible children had their parents’ consent to take part in this study. The total 
number of children accepted into the cohort that meet our eligibility criteria was 1023. This 
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final cohort represented different locations in Riyadh, and the group stratification was 497 
obese and 526 normal weight children.  
The number of children in each age bracket and the mean and standard deviation of collected 
anthropometric data for children are shown in Table 4.1. The data are classified according to 
obese or normal weight and stratified by gender. There was no significant difference in age 
distribution for boys and girls in obese and normal weight groups. Waist circumference and 
body % fat for normal and obese groups were in the correct clinical range perimeters for the 
respective groups. The study cohort was clearly identified and selected and, as expected, 
differences in weight, height, WC, % fat, and BMI between the groups, and stratified by 
gender, were statistically significant (p=0.000). 
Daily screen watching hours during weekdays are shown in Table 7.1, including the odds 
ratio of children categorised as obese. Our data varies between the groups, especially in the 
boys. The time spent watching TV/DVD/Videos showed no statistical differences for obese 
or normal weight groups. Duration of computer and/or internet use (p=0.000), playing video 
games (p=0.005), using smartphones and tablet devices (p<0.001), were all positively 
associated with an increased risk of being obese. These data were particularly the case among 
boys. Interestingly, for all screen devices, the percentage of normal weight children who did 
"not watch or use a screen" was higher compared to the obese group. 
Daily screen duration hours during weekends are shown in Table 7.2, including the odds ratio 
of children categorised as obese. Like the weekdays, data showed no relationships between 
duration using TV/DVD/Videos and weight status. The exception was duration playing video 
games and weight status that also showed no relationship. Differences in being obese or 
normal weight and duration of using a computer and/or internet were found between groups 
(p=0.003), and trends were evident between sexes. Duration using smartphones and tablet 
devices ≥5 hours/day was positively related to obesity between groups (p<0.001), and in the 
boys (p=0.000). 
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Table 7.1: Daily screen duration hours during weekdays of Saudi Arabian children categorised as normal weight (≥25th & ≤75th P) and obese (≥ 95th P) of BMI for age percentile. 
* p value <0.05 - Not all percentage adds up to 100% due to some small amounts of missing data. Significant P values, OR and 95% CI indicated in bold font.
Screen using habits 
(Daily hours) 
(Weekdays) 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal 
Weight 
Group 
Obese 
Group 
p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
TV/DVD/Video 
 Don’t watch or use 
 ½ –1 hour  
 1 – 2 hours  
 2 – 3 hours  
 3 – 4 hours  
 4 – 5 hours  
 5 – 6 hours  
   > 6 hours 
 
13    5.5% 
56   23.7% 
85   36.0% 
39   16.5% 
  21     8.9% 
12     2.1% 
 5     2.1% 
 5     2.1% 
 
 9    3.9% 
62  26.7% 
83  35.8% 
49  21.1% 
20    8.6% 
  2    0.9% 
  3    1.3% 
  4    1.7% 
 
0.192 
 
Ref 
1.59(0.63-4.02) 
1.41(0.57-3.47) 
1.81(0.70-4.68) 
1.37(0.48-3.92) 
0.24(0.04-1.34) 
0.86(0.16-4.57) 
1.15(0.24-5.53) 
 
13    4.5% 
61  21.0% 
73  25.2% 
64  22.1% 
33  11.4% 
23    7.9% 
  7    2.4% 
14    4.8% 
 
15    5.7% 
48  18.1% 
67  25.3% 
62  23.4% 
34  12.8% 
22    8.3% 
  8    3.0% 
  7    2.6% 
 
0.857 
 
Ref 
0.68(0.29-1.56) 
0.79(0.35-1.79) 
0.84(0.37-1.90) 
0.89(0.36-2.16) 
0.82(0.32-2.13) 
0.99(0.28-3.48) 
0.43(0.13-1.40) 
 
 26    4.9% 
117  22.2% 
158  30.0% 
103  19.6% 
  54  10.3% 
   35    6.7% 
  12    2.3% 
  19    3.6% 
 
  24    4.8% 
110  22.1% 
150  30.2% 
111  22.3% 
  54  10.9% 
  24    4.8% 
  11    2.2% 
  11    2.2% 
 
0.755 
 
Ref 
1.01(0.55-1.88) 
1.02(0.56-1.87) 
1.16(0.63-2.16) 
1.08(0.55-2.11) 
0.74(0.34-1.58) 
0.99(0.37-2.66) 
0.62(0.24-1.58) 
Computer and/or internet 
 Don’t watch or use 
 ½ – 1 hour  
 1 – 2 hours  
 2 – 3 hours  
 3 – 4 hours  
 4 – 5 hours  
 5 – 6 hours  
   > 6 hours  
 
94  39.8% 
55  23.3% 
47  19.9% 
25  10.6% 
 3    1.3% 
 4    1.7% 
 5    2.1% 
 3    1.3% 
 
42  18.1% 
69  29.7% 
61  26.3% 
33  14.2% 
10    4.3% 
 9    3.8% 
 5    2.1% 
 3    1.2% 
 
0.000 
 
Ref 
2.80(1.69-4.66) 
2.90(1.71-4.91) 
2.95(1.56-5.57) 
7.46(1.95-28.50) 
5.03(1.46-17.27) 
2.23(0.61-8.14) 
2.23(0.43-11.55) 
 
129  44.4% 
 69   23.8% 
 37   12.8% 
 21     7.2% 
 19     6.6% 
   6     2.1% 
   2     0.7% 
   5     1.7% 
 
93  35.1% 
63  23.8% 
43  16.2% 
34  12.8% 
13    4.9% 
11    4.1% 
  3    1.1% 
  5    1.9% 
 
0.119 
 
Ref 
1.26(0.82-1.95) 
1.61(0.96-2.69) 
2.24(1.22-4.11)* 
0.94(0.44-2.01) 
2.54(0.90-7.12) 
2.08(0.34-12.70) 
1.38(0.39-4.92) 
 
223  42.3% 
124   23.6% 
  84   16.0% 
  46     8.7% 
  22     4.2% 
  10     1.9% 
    7     1.3% 
    8     1.5% 
 
135  27.2% 
132  26.6% 
104  20.9% 
 67   13.4% 
 23     4.6% 
 20     4.0% 
   8     1.6% 
   8     1.6% 
 
0.000 
 
Ref 
1.75(1.27-2.43) 
2.04(1.42-2.92) 
2.40(1.56-3.70) 
1.72(0.92-3.21) 
3.30(1.50-7.26) 
1.88(0.67-5.32) 
1.65(0.60-4.50) 
Video games (PlayStation, 
Xbox, etc.) 
 Don’t watch or use 
 ½ – 1 hour  
 1 – 2 hours  
 2 – 3 hours  
 3 – 4 hours  
 4 – 5 hours  
 5 – 6 hours  
   > 6 hours 
 
 
105  44.5% 
  51  21.6% 
  41  17.4% 
  18    7.6% 
    9    3.8% 
    5    2.1% 
   4    1.7% 
   3    1.3% 
 
 
88  37.9% 
44  19.0% 
32  13.8% 
46  19.8% 
10    4.3% 
  7    3.0% 
  3    1.3% 
  2    0.9% 
 
 
0.024 
 
 
Ref 
1.02(0.62-1.68) 
0.93(0.54-1.60) 
3.04(1.65-5.63) 
1.32(0.51-3.40) 
1.67(0.51-5.44) 
0.89(0.19-4.10) 
0.79(0.13-4.86) 
 
 
208  71.7% 
 45   15.5% 
 20     6.9% 
   9     3.1% 
   2     0.7% 
   1     0.3% 
   2     0.7% 
   1     0.3% 
 
 
 190  71.7% 
 35  13.2% 
 14    5.3% 
 14    5.3% 
   7    2.6% 
   3    1.1% 
   1    0.4% 
   1    0.4% 
 
 
0.391 
 
 
Ref 
0.85(0.52-1.38) 
0.76(0.37-1.56) 
1.70(0.72-4.02) 
3.83(0.78-18.67) 
3.28(0.33-31.84) 
0.54(0.04-6.08) 
1.09(0.06-17.62) 
 
 
313   59.5% 
  96   18.3% 
  61   11.6% 
  27     5.1% 
  11     2.1% 
    6     1.1% 
    6     1.1% 
    4     0.8% 
 
 
278  55.9% 
 79   15.9% 
  46     9.3% 
  60   12.0% 
  17     3.4% 
  10     2.0% 
    4     0.8% 
    3     0.6% 
 
 
0.005 
 
 
Ref 
0.92(0.66-1.30) 
0.84(0.56-1.28) 
2.50(1.54-4.05) 
1.74(0.80-3.77) 
1.87(0.67-5.23) 
0.75(0.21-2.68) 
0.84(0.18-3.80) 
Mobile screen devices 
 Don’t watch or use 
 ½ – 1 hour  
 1 – 2 hours  
 2 – 3 hours  
 3 – 4 hours  
 4 – 5 hours  
 5 – 6 hours  
   > 6 hours 
 
78  33.1% 
58  24.6% 
49  20.8% 
27  11.4% 
15    6.4% 
  3    1.3% 
  4    1.7% 
  2    0.8% 
 
47  20.3% 
39  16.8% 
43  18.5% 
50  21.6% 
30  12.9% 
13    5.6% 
  5    2.2% 
  4    1.7% 
 
0.000 
 
Ref 
1.11(0.64-1.92) 
1.45(0.84-2.51) 
3.07(1.70-5.55) 
3.31(1.61-6.80) 
7.19(1.94-26.56) 
2.07(0.53-8.11) 
3.31(0.58-18.82) 
 
 99   34.1% 
 76   26.2% 
 48   16.6% 
 28     9.7% 
 17     5.9% 
 10     3.4% 
   2     0.7% 
   8     2.8% 
 
81  30.6% 
61  23.0% 
47  17.7% 
33  12.5% 
23    8.7% 
  7    2.6% 
  5    1.9% 
  7    2.6% 
 
0.586 
 
Ref 
0.98(0.62-1.53) 
1.19(0.72-1.96) 
1.44(0.80-2.58) 
1.65(0.82-3.30) 
0.85(0.31-2.34) 
3.05(0.57-16.16) 
1.06(0.37-3.07) 
 
177   33.6% 
 134   25.5% 
   97   18.4% 
   55   10.5% 
   32     6.1% 
   13     2.5% 
     6     1.1% 
    10    1.9% 
 
128  25.8% 
100  20.1% 
  90  18.1% 
  83  16.7% 
  53  10.7% 
  20    4.0% 
  10    2.0% 
  11    2.2% 
 
0.001 
 
Ref 
1.03(0.73-1.45) 
1.28(0.89-1.85) 
2.08(1.38-3.14) 
2.29(1.39-3.75) 
2.12(1.02-4.43) 
2.30(0.81-6.50) 
1.52(0.62-3.68) 
96 
 
Table 7.2- Daily screen duration hours during weekends of Saudi Arabian children categorized as normal weight (≥25th & ≤75th P) and obese (≥ 95th P) of BMI for age percentile. 
* p value <0.05 -  Not all percentage adds up to 100% due to some small amounts of missing data. Significant P values, OR and 95% CI indicated in bold font.
Screen using habits 
(Daily hours) 
(Weekends) 
Boys p 
 value 
OR 
 
95%CI 
Girls p 
 value 
OR 
 
95%CI 
Normal 
Weight 
Group 
Obese 
Group 
p 
 value 
OR 
 
95%CI 
Normal 
Weight Obese 
Normal 
Weight Obese 
TV/DVD/Video 
 Don’t watch or use 
 ½ – 1 hour  
 1 – 2 hours  
 2 – 3 hours  
 3 – 4 hours  
 4 – 5 hours  
 5 – 6 hours  
    > 6 hours  
 
19    8.1% 
28  11.9% 
41  17.4% 
48  20.3% 
50  21.2% 
24  10.2% 
12    5.1% 
14    5.9% 
 
  9    3.9% 
27  11.6% 
54  23.3% 
44  19.0% 
43  18.5% 
34  14.6% 
  8    3.4% 
13    5.6% 
 
0.283 
 
Ref 
2.03(0.78-5.28) 
2.78(1.14-6.77)* 
1.93(0.79-4.72) 
1.81(0.74-4.42) 
2.99(1.15-7.73)* 
1.40(0.42-4.65) 
1.96(0.65-5.85) 
 
  7    2.4% 
34  11.7% 
45  15.5% 
42  14.5% 
56  19.3% 
39  13.4% 
    28    9.7% 
37  12.8% 
 
11    4.2% 
28  10.6% 
40  15.1% 
42  15.8% 
50  18.9% 
33  12.5% 
  29   10.9% 
32   12.1% 
 
0.958 
 
Ref 
0.52(0.17-1.53) 
0.56(0.20-1.59) 
0.63(0.22-1.80) 
0.56(0.20-1.57) 
0.53(0.18-1.54) 
0.65(0.22-1.94) 
0.55(0.19-1.58) 
 
  26    4.9% 
  62   11.8% 
  86   16.3% 
  90   17.1% 
106   20.2% 
    63    12.0% 
  40     7.6% 
  51     9.7% 
 
20    4.0% 
55  11.1% 
94  18.9% 
86  17.3% 
93  18.7% 
67  13.4% 
37    7.4% 
45    9.1% 
 
0.934 
 
Ref 
1.15(0.58-2.29) 
1.42(0.74-2.72) 
1.24(0.64-2.38) 
1.14(0.59-2.17) 
1.38(0.70-2.72) 
1.20(0.57-2.50) 
1.14(0.56-2.32) 
Computer and/or internet 
 Don’t watch or use 
 ½ – 1 hour  
 1 – 2 hours  
 2 – 3 hours  
 3 – 4 hours  
 4 – 5 hours  
 5 – 6 hours  
    > 6 hours 
 
51  21.6% 
28  11.9% 
45  19.1% 
40  16.9% 
35  14.8% 
17    7.2% 
 9    3.8% 
11    4.7% 
 
27  11.6% 
29  12.5% 
61  26.3% 
53  22.8% 
26  11.2% 
16    6.8% 
11    4.7% 
  9    3.9% 
 
0.064 
 
Ref 
1.95(0.97-3.93) 
2.56(1.39-4.68)* 
2.50(1.34-4.65)* 
1.40(0.70-2.79) 
1.77(0.77-4.06) 
2.30(0.85-6.25) 
1.54(0.57-4.18) 
 
98  33.7% 
40  13.8% 
40  13.8% 
35  12.1% 
26    9.0% 
22    7.6% 
12    4.1% 
14    4.8% 
 
57  21.5% 
43  16.2% 
43  16.2% 
39  14.7% 
38  14.3% 
   24    9.0% 
   9    3.4% 
  12    4.5% 
 
0.064 
 
Ref 
1.84(1.07-3.17)* 
1.84(1.07-3.17)* 
1.91(1.09-3.35)* 
2.51(1.38-4.56)* 
1.87(0.96-3.64) 
1.28(0.51-3.24) 
1.47(0.63-3.40) 
 
149  28.3% 
 68   12.9% 
 85   16.2% 
 75   14.3% 
 61   11.6% 
 39     7.4% 
 21     4.0% 
  25     4.8% 
 
84   16.9% 
72   14.5% 
104   20.9% 
92   18.5% 
64   12.9% 
40    8.0% 
20    4.0% 
21    4.2% 
 
0.003 
 
Ref 
1.87(1.22-2.87) 
2.17(1.46-3.21) 
2.17(1.45-3.26) 
1.86(1.19-2.89) 
1.81(1.08-3.04) 
1.68(0.86-3.29) 
1.49(0.78-2.82) 
Video games 
(PlayStation, Xbox, etc.) 
 Don’t watch or use 
 ½ – 1 hour  
 1 – 2 hours  
 2 – 3 hours  
 3 – 4 hours  
 4 – 5 hours  
 5 – 6 hours  
    > 6 hours  
 
 
49  20.8% 
30  12.7% 
50  21.2% 
37  15.7% 
34  14.4% 
18    7.6% 
10    4.2% 
  8    3.4% 
 
 
58  25.0% 
20    8.6% 
34  14.7% 
43  18.5% 
46  19.8% 
15    6.5% 
  7    3.0% 
  8    3.4% 
 
 
0.267 
 
 
Ref 
0.56(0.28-1.11) 
0.57(0.32-1.02) 
0.98(0.54-1.75) 
1.14(0.63-2.05) 
0.70(0.32-1.54) 
0.59(0.20-1.67) 
0.84(0.29-2.41) 
 
 
185  63.7% 
  28    9.7% 
  32   11.0% 
  18     6.2% 
  12     4.1% 
    6     2.1% 
    2     0.7% 
    5     1.7% 
 
 
148  55.8% 
  41  15.5% 
  27  10.2% 
  22    8.3% 
    9     3.4% 
  10    3.8% 
    3    1.1% 
    4    1.5% 
 
 
0.324 
 
 
Ref 
1.83(1.08-3.10) 
1.05(0.60-1.83) 
1.52(0.79-2.95) 
0.93(0.38-2.28) 
2.08(0.74-5.86) 
1.87(0.30-11.36) 
1.00(0.26-3.79) 
 
 
 234   44.4% 
   58   11.0% 
   82   15.6% 
   55   10.5% 
   46     8.7% 
   24     4.6% 
   12     2.3% 
   13     2.5% 
 
 
 206  41.4% 
 61  12.3% 
 61  12.3% 
 65  13.1% 
 55  11.1% 
 25   5.0% 
   10    2.0% 
 12    2.4% 
 
 
0.540 
 
 
Ref 
1.19(0.79-1.79) 
0.84(0.57-1.23) 
1.34(0.89-2.01) 
1.35(0.88-2.09) 
1.18(0.65-2.13) 
0.94(0.40-2.23) 
1.04(0.46-2.34) 
Mobile screen devices 
 Don’t watch or use 
 ½ – 1 hour  
 1 – 2 hours  
 2 – 3 hours  
 3 – 4 hours  
 4 – 5 hours  
 5 – 6 hours  
    > 6 hours 
 
27  11.4% 
34  14.4% 
41  17.4% 
49  20.8% 
37  15.7% 
22    9.3% 
12    5.1% 
13    5.5% 
 
17    7.3% 
13    5.6% 
34  14.7% 
27  11.6% 
34  14.7% 
26  11.2% 
42  18.1% 
38  16.4% 
 
0.000 
 
Ref 
0.60(0.25-1.46) 
1.31(0.61-2.81) 
0.87(0.40-1.88) 
1.45(0.67-3.13) 
1.87(0.81-4.30) 
5.55(2.29-13.44) 
4.64(1.93-11.13) 
 
42  14.5% 
41  14.1% 
49  16.9% 
49  16.9% 
31  10.7% 
32  11.0% 
21    7.2% 
21    7.2% 
 
40  15.1% 
35  13.2% 
39  14.7% 
52  19.6% 
34  12.8% 
26    9.8% 
15    5.7% 
23    8.7% 
 
0.911 
 
Ref 
0.93(0.50-1.74) 
0.87(0.48-1.59) 
1.16(0.65-2.08) 
1.20(0.63-2.30) 
0.89(0.45-1.75) 
0.78(0.35-1.72) 
1.20(0.58-2.50) 
 
 71   13.4% 
 75   14.3% 
 90   17.1% 
 98   18.6% 
 68   12.9% 
 54   10.3% 
  33     6.3% 
  34     6.5% 
 
57  11.5% 
48    9.7% 
73  14.7% 
79  15.9% 
68  13.7% 
52  10.5% 
57  11.5% 
61  12.3% 
 
0.001 
 
Ref 
0.79(0.48-1.31) 
1.01(0.63-1.60) 
1.00(0.63-1.58) 
1.24(0.76-2.02) 
1.19(0.71-2.01) 
2.15(1.23-3.73) 
2.23(1.29-3.85) 
97 
 
 
A comparison of the type of screen devices owned by Saudi Arabian children, between obese and normal weight, is summarized in Table 7.3. 
The analysis revealed that the obese group owned more smartphones than children of normal weight (OR=1.37, 95% CI=1.05-1.79, p=0.019), 
particularly among boys (OR=1.60, 95% CI=1.10-2.31, p=0.012). However, no statistical differences emerged between sex or group and weight 
status for owned tablets or game consoles. Among all children, our data showed that there is more ownership of tablets than mobile phones, 
67.4% vs 41.7% among boys and 69.9% vs 22.6% among girls. Moreover, game consoles were more popular with boys than girls (66.2% vs 
9.2%).  
 
Table 7.3- Screen devices owned and weight status categorised as normal weight (≥25th & ≤75th P) and obese (≥ 95th P) of BMI for age percentile. 
Child ownership 
Boys 
p 
value 
OR 
95%CI 
Girls 
p 
value 
OR 
95%CI 
Normal 
Weight 
Group 
Obese 
Group 
p 
value 
OR 
95%CI Normal 
Weight 
Obese 
Normal 
Weight 
Obese 
 
 Smartphones  
   
 Tablets (e.g. iPad)  
   
 Game consoles 
(e.g. PlayStation) 
 
 85  36.0% 
 
149  63.1% 
 
151  63.9% 
 
110 47.4% 
 
165 71.1% 
 
159 68.5% 
 
0.012 
 
0.067 
 
0.298 
 
1.60 (1.10-2.31) 
 
0.69(0.47-1.02) 
 
0.81(0.55-1.19) 
 
62  21.4% 
 
204 70.3% 
 
  23   7.9% 
 
 63 23.8% 
 
18469.4% 
 
 28 10.5% 
 
0.514 
 
0.778 
 
0.289 
 
1.14(0.76-1.70) 
 
1.05(0.73-1.52) 
 
0.73(0.41-1.30) 
 
147  27.9% 
 
353  67.1% 
 
174  33.0% 
 
173  34.8% 
 
349  70.2% 
 
187  37.6% 
 
0.019 
 
0.299 
 
0.218 
 
1.37(1.05-1.79) 
 
0.86(0.66-1.13) 
 
0.85(0.65-1.10) 
 
 
*Not all percentage adds up to 100% due to some small amounts of missing data. Significant P values, OR and 95% CI indicated in bold font. 
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Discussion 
The Saudi Arabian society has undergone dramatic lifestyle changes in the recent decades. 
Despite this, limited contemporary research exists on the electronic screen devices ownership 
and duration habits of Saudi Arabians, especially children. Our study reports the prevalence 
of screen watching factors among boys and girls, aged 9-12 years. Our study highlights that 
duration of using a mobile screen device is positively associated with the occurrence obesity 
in Saudi Arabian children that was not seen in the normal weight group. Interestingly, these 
factors affected boys and girls differently. Computer/internet use, playing video games, 
mobile screen devices, were significantly associated with obesity in boys, but not in girls. 
Moreover, the aforementioned screen devices contributed to a higher risk of being obese in 
both groups. However, importantly and interestingly, duration on traditional screens (TV, 
DVD, and Videos) did not show a difference in the weight status for either group. To the best 
of our knowledge, this study is the first of its kind to obtain information on how many 
electronic screen devices are owned by Saudi children among different groups (normal 
weight vs obese) and genders. It is also the first to make an in-depth comparison of screen 
utilization habits, between normal weight and obese children in KSA. 
In our study, longer durations were shown among obese children regarding computer/internet 
use, video games, smartphones and tablet devices, but not for television. Previous studies 
found TV viewing habits to be associated with weight gain in school aged children (107, 
327), however, our findings do not support this association. There was no difference in 
duration of TV viewing between groups, or in either sex. It appears a shift, in terms of sitting 
behaviours among obese children, in duration spent watching TV screen towards time spent 
accessing other electronic screen devices.  
Television viewing has now been surpassed by the usage of other relatively new 
aforementioned electronic screen devices (335-337). The recent advancement of information 
technology is significantly impacting on how youth communicate and consume all kinds of 
media content. Despite the more prominent sedentary leisure-time may be TV viewing, it is 
being accessed via alternative platforms such as smartphones and tablets. These devices are 
now smaller, more portable and multifunctional (335, 338). Our data supports that new screen 
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devices are emerging as all-encompassing influences on children’s body weight and this is 
highlighted in the increasing duration performing these activities. 
In the past decades, duration watching TV has witnessed a slight decline among children in 
countries such as the United States (339,340), Germany (341), Brazil (342), Portugal (343), 
and the Czech Republic (344). Conversely, the time spent on computer and video games has 
increased exponentially. In reality, one kind of sedentary behavior in this age group has 
potentially been replaced by another, and it is one that shows no sign of abating. Our study 
showed in Saudi Arabian children, especially obese, there is a significant rise in duration of 
using computer/video game and mobile screen devices. In fact, those children who have the 
highest mobile screen device duration, have the highest risk to be obese, in both an absolute 
and comparative values. Additionally, trending declines in watching TV were observed. 
Interestingly, these trends were significantly identified for weekdays.  
Evidence for a link with adiposity is commonly supported for time spent watching television 
than other screen devices. It is possible that “TV watching time” is more often combined with 
“unconscious eating” and snacking, is more passive and increases exposure to clever food 
marketing campaigns (109, 345). Electronic devices, such as computers and game consoles, 
require increased physical interaction and, consequently, “unconscious eating” of high 
energy-dense snacks was shown to be less pronounced (346, 347). However, smartphones 
and tablets have features that imitate the characteristics of TVs, computers, and video games. 
Therefore, these characteristics may be highly considered to yield a greater impact on weight 
status, and more independent research focus on these specific media devices is necessary. 
It remains important consider and measure duration on all screen devices as total screen time 
(348), and also separate the duration spent on mobiles screen devices, as being more 
acceptable and utilized devices. Few studies have systematically reported a relationship 
between obesity and smartphones/tablets, despite the evidence that childhood obesity is 
linked to excessive TV watching, equating to five or more hours each day (349). We have 
shown that increased duration of time that children spend in front of mobile screen devices, 
including TV, increase the risk of obesity. Importantly, we showed duration of time with the 
mobile screen devices to have a significantly higher risk of obesity. Parents may be strongly 
advised to limit their children’s time on mobile screen devices. It is important to provide 
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alternative activities for their children, for example free living play and exercise and organise 
sporting games. This is critical considering the increased prevalence of childhood obesity and 
associated health concerns potentially due to the increased trend in the use of mobile screen 
devices in school age children. The easy availability of marketing and applications that target 
this segment of the population needs to be properly managed. The relationship between 
mobile screen devices use and youth obesity warrants further investigation. 
A paucity of research is shown on children’s possession of mobile screen devices (329). Our 
research findings show obese children, particularly obese boys, owned more smart mobiles 
than their normal weight peers. This may explain why obese boys are using mobile screen 
devices more even on weekdays and weekends. As well, tablets were the devices most owned 
among children in both groups and genders. Boys tend to own more game consoles than girls. 
This finding was not surprising, given that boys tend to play more video games than girls 
(350). Knowing the relationship between the ownership of these devices among children and 
their using time, will help target valid intervention strategies to minimize the time spent using 
devices by these vulnerable groups.    
Our results revealed that for boys’ group, there was a direct association between screen time 
and adiposity; conversely, in girls a weak association emerged. The interaction between 
screen watching time and gender, however, had no statistical significance. However, it still 
shows a significant differentiation between the normal weight and obese groups. A 
significant association between BMI and girls watching TV has been reported (351), but our 
current study elicited no difference among girls in all screen devices viewing. A difference 
was detected among the boys as evident in other devices (352).  
Interestingly, Saudi girls in the current study in both groups seem to spend the same amount 
of time using all screen devices. This can be fairly explained that Saudi girls, due to the 
country’s social traditions and culture in most cases have less chances when compared to 
boys to engage in leisure-time physical activity. Socio-culturally, most Saudi families do not 
encourage girls to participate in leisure time physical activities or pursuits (353). 
Consequently, they have more time to stay at home and therefore more time spent watching 
and using screens. Higher use of screen time among girls compared to boys was reported 
among Canadian (354) and Greek youth (355). As well, in five European countries, girls 
101 
 
compared with boys spent significantly more time being sedentary (356). These sorts of 
findings concur with those reported in our analysis. This provides another potential reason for 
why gender differences exist. 
To conclude, during weekdays, computer and internet use, electronic games, mobile screen 
devices may lead to unhealthy weight gain among children. During weekends, only 
smartphones and tablet devices using were associated with obesity. Although computer and 
internet use on weekends highlighted differences, the association was borderline and not 
significant among the sexes. Generally, watching TV does not explain much of the variation 
in children’s body weight. More attention should be given to the use of smartphones and 
tablet devices especially among children. 
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CHAPTER 8 – PHYSICAL ACTIVITY BEHAVIOURS AND 
CHARACTERISTICS, AND THE FACTORS AFFECTING THESE 
8.1 Introduction 
As noted in the previous chapter, it is necessary to investigate the connections between 
sedentary behaviour and physical activity separately in pre-adolescent children. This chapter 
adds to the current evidence base through an investigation of any variability in physical 
behaviours that determine whether children will be of normal weight or obese. This chapter 
does not only analyse the prevalence and kinds of physical activity, it also considers the 
factors that may affect these activities and highlight of any differences between these 
behaviours, among both normal weight and obese and further stratified by gender. Therefore, 
a better understanding of the differences between normal weight and obese boys and girls, 
with reference to PA behaviours and habits may help to develop an effective strategy that can 
increase childhood PA. 
 
8.2 Manuscript details 
 
The manuscript details are as follows: 
 
Alturki, H.A., Brookes, D.S.K., and Davies P.S.W. Differences in physical behaviour 
between obese and normal weight Saudi Arabian boys and girls: what is worth noting? 
Physical Activity and Health, 2018; 2(1), pp. 51–65. DOI: https://doi.org/10.5334/paah.25 
 
 
This manuscript has been reformatted to fit the requirements of the thesis 
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8.3 Differences in physical behaviour between obese and normal weight 
Saudi Arabian boys and girls: what is worth noting? 
Abstract 
Objectives: As there still insufficient evidence on the physical behaviours of children who 
gain weight. 
Purpose: we aimed to gather data and investigate if any variability in physical behaviours 
determines whether an urban Saudi school child will be of normal weight or obese.  
Methods: A multicentre cross-sectional study of 1023 child, aged 9.00 to 11.99 years, who 
divided into two groups (normal weight and obese, as classified by their BMI), and further 
stratified by sex. Participants in each group were randomly selected using a multistage 
stratified cluster-sampling technique. A self-paced questionnaire was used to collect data 
relating to physical activities (PA) and behaviours. Weight, height and waist circumference 
were measured, and bioelectrical impedance analysis was assessed in all children. 
Results: Children being “active” during physical education (PE) significantly differed 
between the groups (p=0.000), and this difference remained after being stratified by sex 
(boys, p=0.000; girls, p=0.039). Regular child activities frequency/week, i.e. jogging or 
running (p=0.020), bicycling (p=0.000), moderate-to-vigorous physical activity (MVPA) 
(p=0.021), vigorous physical activity (VPA) (p=0.000), and household work (p=0.009), were 
significantly different between groups, and particularly for the boys. The best places for all 
children to undertake PA were at home and school. Public parks and schools were highly 
preferred by normal weight boys and girls, respectively. Normal weight children, especially 
boys, clearly indicated being very active during most recess breaks; the difference was 
significant (p=0.000). Sleeping hours were not significantly different between the normal 
weight and obese groups, or for both genders.  
Conclusion: Lower levels of physical activities are common behaviours among obese 
children, especially boys. They pose an increased risk of obesity that’s needs to be addressed. 
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Introduction 
Current urban lifestyles have encouraged sedentary activities in which physical activity is 
minimal, especially among children, adolescents, and young adults (357). Consequently, 
there is increased incidence of adverse health outcomes such as obesity. Globally, a low 
percentage of children and adolescent are meeting the set guidelines for physical activity 
(PA) (358). For instance, in Australia, only 23% of primary school children meet the 
recommended level of PA (359). There is a direct relationship between the healthy weight 
status of a child and PA measured by the levels of energy expenditure (96). Therefore, 
encouraging overweight, and even normal weight children, to increase their participation in 
PA and reducing sedentary time, will help minimise weight gain and associated health risks. 
However, one meta-analysis showed that PA interventions had no impact on the overall PA 
of obese children, neither directly post-intervention nor even follow up on a long-term basis 
(360). Therefore, based on the above, we can consider inadequate evidence of how levels of 
PA can be one of the leading reasons for rising children’s obesity levels globally. These must 
be overcome by implementing an effective intervention regime among children. Of particular 
concern is that by the age of 9 years, a longitudinal US study of the 1032 children conducted 
in 9 different states, children’s engagement in PA starts to decline during the period of 
transition from childhood to adolescence (361). Therefore, a better understanding of the 
differences between normal weight boys and girls, with reference to PA behaviors will help 
us to develop a strategy that can improve children’s weight status. 
In recent years, due to the country’s astonishing economic growth, Saudi Arabian households 
have undergone dramatic changes in their daily lifestyles (7). It is increasingly recognised 
that contemporary life in KSA now involves significant amounts of time sitting down or 
being sedentary. This trait has risen dramatically in recent decades (362). Insufficient 
research has been documented in KSA on this topic, resulting in a lack of evidence on 
potential differences in PA between normal weight and obese children. This includes external 
or internal factors that affect these behaviors, such as subjective, family, or building 
environment. With this in mind, our study examines in-depth if there are differences between 
obese and normal weight Saudi Arabian school-aged boys and girls. Specifically, the physical 
activities and other factors that may be affecting differences between these behaviors are 
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investigated. To the best of our knowledge, there is very limited literature available on the 
cross-cultural aspects of PA and their relationship to weight status in school children in the 
Middle East. 
Methods 
The details concerning the methodology have been documented elsewhere (334). Briefly, the 
study is a cross-sectional one that is conducted in Riyadh, KSA. This city is organised into 
five major geographical areas, and in each area, two primary schools (one for boys and one 
for girls) plus two private schools were randomly chosen. Students in classes from grades 4, 
5, and 6 were specifically selected according to their BMI percentile based on CDC data 
(151). They were organised into two cohorts: (a) obese group (BMI >95th percentile); and (b) 
normal weight group (BMI between the 25th and 75th percentiles). The complete sample 
obtained that met this study’s eligibility criteria were 1023 students between 9.00-11.99 years 
of age (497 obese and 526 normal weight children). Data were collected from December 
2015 to March 2016.  
Anthropometric measurements  
The anthropometric variables of height, weight, and waist circumference (WC) were 
measured. Height and weight were measured using a combined instrument, weight was 
recorded to the nearest 100 grams, not including excess outer clothing and shoes. Height was 
measured to the nearest centimeter (cm). Waist circumference was recorded to the nearest 0.5 
cm at the level of the umbilicus, and then classified according the CDC anthropometric 
reference percentile data for children (152). BMI (kg/m2) was calculated. Assessment of body 
composition was done by bioelectrical impedance analysis (BIA) and classified based on the 
method employed by McCarthy et al. (157). 
Statistical Analysis 
Descriptive statistics were presented as means ± standard deviations (SD), or proportions. 
The t test served to determine age distribution in the obese and normal-weight groups. For 
determining any significant relationships or associations between the obese or normal weight 
groups and the dependent variables, Chi square was utilised. Finally, logistic regression was 
undertaken to assess dependent variables’ impact on the likelihood that children would be 
categorised as obese. p<0.05 was set as the level of significance. 
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Activities data 
A widely accepted, valid and reliable (161-170) self-report method involving questionnaires 
on participants’ PA behaviour was used in our study. This included a questionnaire to gather 
the data on children’s regular PA behaviours/week, covering all the mode of PA. Specific 
queries focused on collecting data for frequency of walking, jogging, running, bicycling 
(common activities). Other types of activities of PA classified as either moderate-to-vigorous 
physical activity (MVPA), or vigorous physical activity (VPA). Factors that affect the 
aforementioned PA habits were also investigated. They included usual places where a child 
usually prefers to do PA, reasons for not doing PA, active level of child during PE classes, 
and standard child situation at recess time. In addition, details concerning daily sleeping 
hours (during weekdays and weekends) were included. The questionnaires and written 
informed consent were given to the parents/guardian to be filled out at home and returned 
once completed. 
Results 
The number of children in each age bracket and the mean and standard deviation of 
anthropometric data for children are shown in Table 4.1. The data are classified according to 
obese or normal weight, and stratified by gender. There was no significant difference in age 
distribution for boys and girls in obese and normal weight groups. Waist circumference (WC) 
and body fat percentages for normal and obese groups reflected normal range perimeters for 
the respective groups. The study cohort was clearly identified and selected and, therefore, as 
expected, differences in weight, height, WC, percentage of fat, and BMI between the groups, 
and stratified by gender, were statistically significant (p=0.000). 
A comparison of the weekly PA frequency, between obese and normal weight, is summarised 
in Table 8.1. The analysis revealed that, among all activities except walking, obese children 
did PA less frequently than children of normal weight, particularly among boys. The 
differences were significant: jogging or running (p=0.020); bicycling (p=0.000); MVPA 
(p=0.021); VPA (p=0.000); and household work (p=0.009). In general, and with reference to 
all activities, the percentage of obese children who did not do any PA was higher than the 
normal weight children. 
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Table 8.1: Regular weekly physical activities of Saudi Arabian children categorised as normal weight (≥25th & ≤75th P) and obese (≥ 95th P) of BMI for age percentile. 
Child regular PA 
Frequency 
Habits/Week 
Boys 
p 
value 
OR 
95%CI 
Girls 
p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese 
Group 
p 
value 
OR 
95%CI 
Normal 
Weight 
Obese 
Normal 
Weight 
Obese 
Walk 
None 
Once 
Twice  
3 times  
4 times  
5 times  
6 times  
> 6 times 
 
97  41.1% 
55  23.3% 
37  15.7% 
20    8.5% 
11    4.7% 
  5    2.1% 
  3    1.3% 
    7    3.0% 
  
  80  34.5% 
103  44.4% 
  22    9.5% 
  11    4.7% 
    4    1.7% 
    5    2.2% 
    2    0.9% 
     5    2.2% 
 
0.000 
 
Ref 
2.27(1.46-3.53) 
0.72(0.39-1.32) 
0.66(0.30-1.47) 
0.44(0.13-1.43) 
1.21(0.33-4.33) 
0.80(0.13-4.95) 
0.86(0.26-2.83) 
 
107  36.9% 
  72  24.8% 
  48  16.6% 
  21   7.2% 
  15    5.2% 
  11   3.8% 
    4    1.4% 
    8    2.8% 
 
94  35.5% 
79  29.8% 
39  14.7% 
26    9.8% 
  9    3.4% 
  7    2.6% 
0 
  11    4.2% 
 
0.190 
 
Ref 
1.24(0.81-1.90) 
0.92(0.55-1.53) 
1.40(0.74-2.66) 
0.56(0.24-1.32) 
0.72(0.27-1.94) 
.000 
1.56(0.60-4.05) 
 
204  38.8% 
127  24.1% 
  85  16.2% 
  41    7.8% 
   26    4.9% 
   16    3.0% 
     6    1.1% 
   15    2.9% 
 
174  35.0% 
182  36.6% 
  61  12.3% 
  37    7.4% 
  13    2.6% 
  12    2.4% 
    2    0.4% 
  16    3.2% 
 
0.001 
 
Ref 
1.68(1.24-2.27) 
0.84(0.57-1.23) 
1.05(0.64-1.72) 
0.52(0.26-1.04) 
0.87(0.40-1.90) 
0.33(0.06-1.63) 
1.25(0.60-2.60) 
Jog or run 
None 
Once 
Twice  
3 times  
4 times  
5 times  
6 times  
> 6 times 
 
127  53.8% 
  53  22.5% 
  15    6.4% 
  11    4.7% 
    5    2.1% 
  10   4.2% 
    7    3.0% 
    7    3.0% 
 
155  66.8% 
  39  16.8% 
  14    6.0% 
     9   3.9% 
     7   3.0% 
     4   1.7% 
0 
     3    1.3% 
 
0.019 
 
Ref 
0.59(0.37-0.96) 
0.76(0.35-1.63) 
0.66(0.26-1.65) 
1.14(0.35-3.67) 
0.32(0.10-1.06) 
.000 
0.34(0.08-1.37) 
 
157  54.1% 
  46  15.9% 
  36  12.4% 
  17    5.9% 
    6    2.1% 
   13    4.5% 
     2    0.7% 
     9    3.1% 
 
136  51.3% 
  54  20.4% 
  31  11.7% 
  13    4.9% 
  13    4.9% 
   11    4.2% 
     2    0.8% 
     3    1.1% 
 
0.269 
 
Ref 
1.33(0.84-2.10) 
0.98(0.57-1.66) 
0.87(0.40-1.85) 
2.46(0.91-6.66) 
0.96(0.41-2.21) 
0.45(0.08-2.38) 
0.37(0.10-1.42) 
 
284  54.0% 
  99   18.8% 
  51    9.7% 
  28    5.3% 
  11    2.1% 
  23    4.4% 
    6    1.1% 
   16    3.0% 
 
291  58.6% 
  93  18.7% 
  45   9.1% 
  22   4.4% 
  20   4.0% 
  15   3.0% 
   2    0.4% 
   6    1.2% 
 
0.020 
 
Ref 
0.91(0.65-1.26) 
0.85(0.55-1.31) 
0.76(0.42-1.36) 
1.76(0.82-3.74) 
0.63(0.32-1.23) 
0.16(0.03-0.72) 
0.36(0.14-0.94) 
Bicycling 
None 
Once 
Twice  
3 times  
4 times  
5 times  
6 times  
> 6 times 
 
90  38.1% 
49  20.8% 
32  13.6% 
24  10.2% 
13    5.5% 
16    6.8% 
  2    0.8% 
  9    3.8% 
 
114  49.1% 
 82  35.3% 
 15    6.5% 
   9    3.9% 
  4    1.7% 
  2    0.9% 
  2    0.9% 
  1    0.4% 
 
0.000 
 
Ref 
1.28(0.82-2.01) 
0.36(0.18-0.70) 
0.28(0.12-0.65) 
0.23(0.07-0.75) 
0.09(0.02-0.42) 
0.76(0.10-5.56) 
0.08(0.01-0.68) 
 
146  50.3% 
  64  22.1% 
  23    7.9% 
  17    5.9% 
    8    2.8% 
   11    3.8% 
    7    2.4% 
    6    2.1% 
 
157  59.2% 
  48  18.1% 
  22    8.3% 
  13    4.9% 
    8    3.0% 
    3    1.1% 
    5    1.9% 
   4    1.5% 
 
0.079 
 
Ref 
0.67(0.43-1.04) 
0.86(0.46-1.61) 
0.68(0.32-1.46) 
0.90(0.33-2.46) 
0.18(0.05-0.63) 
0.45(0.15-1.34) 
0.60(0.16-2.17) 
 
236  44.9% 
113  21.5% 
  55  10.5% 
  41    7.8% 
  21    4.0% 
  21    4.0% 
    9    1.7% 
  15    2.9% 
 
271  54.5% 
130  26.2% 
 37    7.4% 
 22    4.4% 
 12    2.4% 
   5    1.0% 
   7    1.4% 
   5    1.0% 
 
0.000 
 
Ref 
0.97(0.71-1.32) 
0.56(0.36-0.89) 
0.45(0.26-0.78) 
0.48(0.23-1.00) 
0.13(0.05-0.35) 
0.49(0.19-1.27) 
0.28(0.10-0.78) 
MVPA 
None 
Once 
Twice  
3 times  
4 times  
5 times  
6 times  
> 6 times 
 
96  40.7% 
61  25.8% 
28  11.9% 
18    7.6% 
  8    3.4% 
11    4.7% 
  4    1.7% 
  9    3.8% 
 
112  48.3% 
  78  33.6% 
  15    6.5% 
  15    6.5% 
   9     3.9% 
0 
0 
   1     0.4% 
 
0.000 
 
Ref 
1.07(0.70-1.65) 
0.45(0.22-0.89) 
0.70(0.33-1.46) 
0.94(0.35-2.55) 
0.000 
0.000 
0.09(0.01-0.75) 
 
142  49.0% 
 75  25.9% 
 35  12.1% 
 19    6.6% 
   5    1.7% 
   4    1.4% 
   4    1.4% 
   4    1.4% 
 
136  51.3% 
  66  24.9% 
  28  10.6% 
  16    6.0% 
    7     2.6% 
    4    1.5% 
    3    1.1% 
    4    1.5% 
 
0.997 
 
Ref 
0.91(0.60-1.36) 
0.82(0.47-1.43) 
0.87(0.43-1.76) 
1.20(0.39-3.68) 
1.03(0.25-4.22) 
0.77(0.17-3.53) 
1.03(0.25-4.22) 
 
238  45.2% 
136  25.9% 
  63  12.0% 
  37    7.0% 
  13    2.5% 
  15    2.9% 
   8    1.5% 
 13    2.5% 
 
248  49.9% 
144  29.0% 
  43    8.7% 
  31    6.2% 
  16    3.2% 
    4     0.8% 
   3    0.6% 
   5    1.0% 
 
0.021 
 
Ref 
1.00(0.74-1.34) 
0.64(0.42-0.99) 
0.79(0.47-1.32) 
1.08(0.51-2.26) 
0.25(0.08-0.77) 
0.35(0.09-1.35) 
0.36(0.12-1.03) 
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*Not all percentage adds up to 100% due to some small amounts of missing data. Significant P values, OR and 95% CI indicated in bold font. 
Factors affecting children’s PA behaviors are summarised in Table 8.2, along with the odds ratio of children categorised as obese. The most popular 
places for all children to do physical activities or sports were the home and/or school. For both groups, parks and school were preferred by normal 
weight children, and this difference was significant. Specifically, public parks were preferred by the normal weight boys’ group (OR=0.46, 95% 
CI=0.03-0.07, p=0.000), while school was preferred by the normal weight girls’ group (OR=0.65, 95% CI=0.45-0.94, p=0.023). No statistical 
differences emerged between genders or groups and weight status for “reasons” why children did not do any PA, and for the length of daily sleeping 
hours. 
 
Child regular PA 
Frequency 
Habits/Week 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI Normal Weight 
Group 
Obese 
Group 
p 
value 
OR 
95%CI 
Normal 
Weight 
Obese 
Normal 
Weight 
Obese 
VPA 
None 
Once 
Twice  
3 times  
4 times  
5 times  
6 times  
> 6 times 
 
27  11.4% 
40  16.9% 
49  20.8% 
25  10.6% 
23    9.7% 
25  10.6% 
15    6.4% 
31  13.1% 
 
83  35.8% 
53  22.8% 
30  12.9% 
  22    9.5% 
 7    3.0% 
10   4.3% 
12   5.2% 
15   6.5% 
 
0.000 
 
Ref 
0.43(0.23-0.78) 
0.19(0.10-0.37) 
0.28(0.13-0.58) 
0.09(0.03-0.25) 
0.13(0.05-0.30) 
0.26(0.10-0.62) 
0.15(0.07-0.33) 
 
146  50.3% 
  73  25.2% 
  25    8.6% 
  19    6.6% 
  10    3.4% 
   5     1.7% 
   4     1.4% 
   5     1.7% 
 
143  54.0% 
  71  26.8% 
  20    7.5% 
   11    4.2% 
    8    3.0% 
    5    1.9% 
    3    1.1% 
    4     1.5% 
 
0.925 
 
Ref 
0.99(0.66-1.48) 
0.81(0.43-1.53) 
0.59(0.27-1.28) 
0.81(0.31-2.12) 
0.72(0.22-2.35) 
0.76(0.16-3.48) 
0.81(0.21-3.10) 
 
173  32.9% 
113  21.5% 
  74  14.1% 
  44    8.4% 
  33    6.3% 
  30    5.7% 
  19    3.6% 
  34    6.5% 
 
226  45.5% 
124  24.9% 
 50  10.1% 
  33    6.6% 
  15    3.0% 
  15    3.0% 
  15    3.0% 
  19    3.8% 
 
0.000 
 
Ref 
0.84(0.60-1.16) 
0.51(0.34-0.77) 
0.57(0.35-0.94) 
0.34(0.18-0.66) 
0.35(0.18-0.68) 
0.60(0.29-1.22) 
0.40(0.22-0.72) 
Household works 
None 
Once 
Twice  
3 times  
4 times  
5 times  
6 times  
> 6 times 
 
133   56.4% 
53   22.5% 
18     7.6% 
16     6.8% 
4     1.7% 
8     3.4% 
1     0.4% 
2     0.8% 
 
169  72.8% 
37  15.9% 
5     2.2% 
8     3.4% 
6     2.6% 
1     0.4% 
3     1.3% 
3     1.3% 
 
0.001 
 
Ref 
0.54(0.34-0.88) 
0.21(0.07-0.60) 
0.39(0.16-0.94) 
1.18(0.32-4.26) 
0.09(0.01-0.79) 
2.36(0.24-22.95) 
1.18(0.19-7.16) 
 
56  19.3% 
53  18.3% 
48  16.6% 
34  11.7% 
26    9.0% 
30  10.3% 
16    5.5% 
26    9.0% 
 
61  23.0% 
63  23.8% 
42  15.8% 
33  12.5% 
23   8.7% 
15   5.7% 
11   4.2% 
16   6.0% 
 
0.249 
 
Ref 
1.07(0.64-1.79) 
0.79(0.45-1.36) 
0.87(0.48-1.59) 
0.79(0.41-1.55) 
0.45(0.22-0.92) 
0.62(0.26-1.45) 
0.55(0.27-1.14) 
 
189  35.9% 
106  20.2% 
66  12.5% 
50    9.5% 
30    5.7% 
36    6.8% 
17    3.2% 
28    5.3% 
 
230  46.3% 
100  20.1% 
47    9.5% 
41    8.2% 
29    5.8% 
16    3.2% 
14    2.8% 
19    3.8% 
 
0.009 
 
Ref 
0.77(0.55-1.07) 
0.58(0.38-0.88) 
0.67(0.42-1.05) 
0.79(0.45-1.36) 
0.34(0.18-0.63) 
0.67(0.32-1.40) 
0.55(0.30-1.02) 
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Table 8.2: Factors Affect Child PA of Saudi Arabian children categorised as normal weight (≥25th & ≤75th P) and obese (≥ 95th P) of BMI for age percentile. 
Factors Affect Child PA 
Habits 
Boys 
p 
value 
OR 
95%CI 
Girls 
p 
value 
OR 
95%CI 
Normal 
Weight 
Group 
Obese 
Group 
 
p 
value 
OR 
95%CI 
Normal 
Weight 
Obese 
Normal 
Weight 
Obese 
Places that normally child 
do PA or sports 
Don’t do any PA* 
Home 
School 
Park or public area 
Sports or recreation center 
Health/Fitness Club 
Other places 
 
 
    8     3.4% 
143   60.6% 
166   70.3% 
  82   34.7% 
    1     0.4% 
  35   14.8% 
  15     6.9% 
 
 
  22     9.5% 
152   65.5% 
149   64.2% 
  46   19.8% 
    3     1.3% 
  25   10.8% 
  13     5.2% 
 
 
0.007 
0.270 
0.159 
0.000 
0.307 
0.178 
--- 
 
 
2.98(1.30-6.85) 
1.23(0.84-1.80) 
0.75(0.51-1.11) 
0.46(0.30-0.70) 
3.07(0.31-29.81) 
0.68(0.39-1.18) 
- - - - 
 
 
  59  20.3% 
179  61.7% 
101  34.8% 
  66  22.8% 
    1    0.3% 
    3    1.0% 
  11    3.3% 
 
 
  64  24.2% 
151  57.0% 
  69   26.0% 
  66   24.9% 
    2     0.8% 
    7     2.6% 
    6     2.4% 
 
 
0.291 
0.235 
0.023 
0.568 
0.513 
0.157 
--- 
 
 
1.24(0.83-1.85) 
0.81(0.57-1.14) 
0.65(0.45-0.94) 
1.12(0.75-1.65) 
2.19(0.19-24.29) 
2.58(0.66-10.10) 
- - - - 
 
 
  67  12.7% 
322  61.2% 
267  50.8% 
148  28.1% 
    2    0.4% 
  38    7.2% 
  26    5.2% 
 
 
 86  17.3% 
303  61.0% 
218  43.9% 
112  22.5% 
    5    1.0% 
  32    6.4% 
  19    3.8% 
 
 
0.042 
0.904 
0.025 
0.038 
0.226 
0.601 
--- 
 
 
1.43(1.01-2.02) 
0.98(0.76-1.26) 
0.75(0.59-0.96) 
0.74(0.55-0.98) 
2.65(0.51-13.76) 
0.87(0.54-1.43) 
- - - - 
* Main reasons for not 
doing any PA 
No time 
Not important 
No suitable facilities 
Health reasons 
Afraid of criticism 
Other reasons 
 
 
   1    0.4% 
3   1.3% 
2   0.8% 
0 
2   0.8% 
1   0.4% 
 
 
11   4.7% 
  6   2.6% 
12   5.2% 
0 
 5    2.2% 
 5    2.2% 
 
 
0.051 
0.642 
0.122 
--- 
0.502 
--- 
 
 
7.70(0.80-74.05) 
0.66(0.12-3.70) 
4.00(0.64-24.65) 
---- 
2.18(0.21-22.33) 
---- 
 
 
20   6.9% 
11   3.8% 
24   8.3% 
0 
  1   0.3% 
  6   1.8% 
 
 
25  9.4% 
14  5.3% 
21  7.9% 
0 
0 
8 3.2% 
 
 
0.554 
0.658 
0.360 
--- 
0.295 
--- 
 
 
1.25(0.59-2.62) 
0.81(0.33-1.98) 
0.70(0.33-1.48) 
---- 
---- 
---- 
 
 
21  4.0% 
14  2.7% 
26  4.9% 
0 
3  0.6% 
7 1.4% 
 
 
36  7.2% 
20  4.0% 
33  6.6% 
0 
  5   1.0% 
 13   2.6% 
 
 
0.167 
0.706 
0.989 
--- 
0.400 
--- 
 
 
1.60(0.81-3.15) 
1.16(0.53-2.51) 
0.99(0.51-1.92) 
---- 
2.02(0.38-10.78) 
---- 
Sleeping Hours week days 
 < 5 hours 
5 – 6 hours 
6 – 7 hours 
7 – 8 hours 
8 – 9 hours 
9 – 10 hours 
 ≥11 hours 
 
   8     3.4% 
 12     5.1% 
 35   14.8% 
 74   31.4% 
 74   31.4% 
 30   12.7% 
   3     1.3% 
 
11   4.7% 
11   4.7% 
31  13.4% 
80  34.5% 
59  25.4% 
39  16.8% 
  1    0.4% 
 
0.566 
 
Ref 
0.66(0.19-2.26) 
0.64(0.23-1.80) 
0.78(0.30-2.06) 
0.58(0.21-1.53) 
0.94(0.33-2.64) 
0.24(0.02-2.78) 
 
17    5.9% 
32  11.0% 
57  19.7% 
82  28.3% 
73  25.2% 
27    9.3% 
  2    0.7% 
 
24    9.1% 
35  13.2% 
53  20.0% 
66  24.9% 
59  22.3% 
23    8.7% 
  4    1.5% 
 
0.558 
 
Ref 
0.74(0.34-1.62) 
0.63(0.30-1.30) 
0.54(0.27-1.09) 
0.55(0.27-1.11) 
0.57(0.25-1.32) 
1.36(0.22-8.27) 
 
  25    4.8% 
  44    8.4% 
  92  17.5% 
156  29.7% 
147  27.9% 
  57   10.8% 
    5     1.0% 
 
  35    7.0% 
  46    9.3% 
  84  16.9% 
146  29.4% 
118  23.7% 
  62  12.5% 
    5    1.0% 
 
0.507 
 
Ref 
0.72(0.37-1.40) 
0.63(0.35-1.14) 
0.65(0.37-1.13) 
0.55(0.31-0.98) 
0.75(0.40-1.41) 
0.69(0.18-2.65) 
Sleeping Hours weekend 
 < 5 hours 
5 – 6 hours 
6 – 7 hours 
7 – 8 hours 
8 – 9 hours 
9 – 10 hours 
 ≥11 hours 
 
   5     2.1% 
   5     2.1% 
 15     6.4% 
 43   18.2% 
 66   28.0% 
 87   36.9% 
  15     6.4% 
 
 4     1.7% 
 7     3.0% 
21    9.1% 
55   23.7% 
56   24.1% 
75   32.3% 
14     6.0% 
 
0.593 
 
Ref 
1.75(0.30-10.02) 
1.75(0.40-7.62) 
1.59(0.40-6.31) 
1.06(0.27-4.14) 
1.07(0.27-4.15) 
1.16(0.26-5.24) 
 
    6    2.1% 
  17    5.9% 
  27    9.3% 
  61  21.0% 
  81  27.9% 
  78  26.9% 
   20    6.9% 
 
 13    4.9% 
 13    4.9% 
 31  11.7% 
 59  22.3% 
 65  24.5% 
 67  25.3% 
 17    6.4% 
 
0.465 
 
Ref 
0.32(0.09-1.08) 
0.47(0.16-1.41) 
0.41(0.14-1.15) 
0.34(0.12-0.94) 
0.36(0.13-1.01) 
0.36(0.11-1.15) 
 
  11    2.1% 
  22    4.2% 
  42    8.0% 
104  19.8% 
147  27.9% 
165  31.4% 
  35    6.7% 
 
  17    3.4% 
  20    4.0% 
  52  10.5% 
114  22.9% 
121  24.3% 
142  28.6% 
  31    6.2% 
 
0.341 
 
Ref 
0.55(0.21-1.45) 
0.74(0.31-1.74) 
0.67(0.30-1.48) 
0.50(0.22-1.10) 
0.52(0.24-1.15) 
0.54(0.22-1.32) 
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Children’s “active” characteristics are presented in Table 8.3, including the odds ratios of variables that may determine them being classified as obese. 
Level of activity for a child during PE was found to be “hardly ever” among obese children in both groups and genders. “Quite often active” 
(OR=0.61, 95% CI=0.41-0.89), and “always active” (OR=0.48, 95% CI=0.32-0.71) were characteristic traits of normal weight children. These 
differences were significant (p=0.000) between the groups, and especially boys. Regularly, during most recess breaks, normal weight children were 
found to be active; they “ran and played”. This difference was significant (p=0.000), especially amongst the boys. Conversely, obese children just 
“stood around or walked around” during most of recess time (OR=1.79, 95% CI=1.22-2.61, p=0.000). In general, for all groups and both genders, 
obese children reported to “sit down” during most recesses more often than normal weight group. 
 
Table 8.3: Children’s active characteristics of Saudi Arabian children categorised as normal weight (≥25th & ≤75th P) and obese (≥ 95th P) of BMI for age percentile. 
* Throughout time of conducting data collection, by law, no (PE) classes at girl’s school in Saudi, however, some private school have.
 
Active characteristics 
Boys 
p 
value 
OR 
95%CI 
Girls 
p 
value 
OR 
95%CI 
Normal 
Weight 
Group 
Obese 
Group 
 
p 
value 
OR 
95%CI 
Normal 
Weight 
Obese 
Normal 
Weight 
Obese 
Often the child to be very 
active during (PE) classes 
He/she don’t do PE  
Hardly ever   
Sometimes   
Quite often  
Always 
 
 
   6    2.5% 
   7    3.0% 
  41  17.4% 
  82  34.7% 
100  42.4% 
 
 
  17    7.3% 
64  27.6% 
50  21.6% 
49  21.1% 
49  21.1% 
 
 
0.000 
 
 
Ref 
3.37(1.00-11.36) 
0.43(0.15-1.19) 
0.21(0.07-0.57) 
0.17(0.06-0.46) 
 
 
  93  32.1%* 
    20    6.9% 
81  27.9% 
55  19.0% 
40  13.8% 
 
 
 90  34.0%* 
  37  14.0% 
69  26.0% 
43  16.2% 
25    9.4% 
 
 
0.039 
 
 
 
Ref 
1.89(1.02-3.50) 
0.87(0.56-1.34) 
0.78(0.48-1.28) 
0.63(0.35-1.13) 
 
 
  99  18.8% 
  27    5.1% 
122  23.2% 
137  26.0% 
138  26.2% 
 
 
107  21.5% 
101  20.3% 
119  23.9% 
  92  18.5% 
  74  14.9% 
 
 
0.000 
 
 
 
Ref 
3.53(2.13-5.84) 
0.89(0.61-1.29) 
0.61(0.41-0.89) 
0.48(0.32-0.71) 
Child do most at recess 
time 
Sat down (talking, watching) 
Stood or walked around 
Ran or played a little bit  
Ran around (played quite)  
Ran and played hard 
 
 
46  19.5% 
25  10.6% 
45  19.1% 
93  39.4% 
27  11.4% 
 
 
55  23.7% 
78  33.6% 
39  16.8% 
51  22.0% 
  9    3.9% 
 
 
0.000 
 
 
Ref 
2.60(1.43-4.74) 
0.72(0.40-1.29) 
0.45(0.27-0.77) 
0.27(0.11-0.65) 
 
 
104  35.9% 
  36  12.4% 
  57  19.7% 
  82  28.3% 
  11    3.8% 
 
 
111  41.9% 
  43  16.2% 
  39  14.7% 
  63  23.8% 
    9    3.4% 
 
 
0.215 
 
 
Ref 
1.11(0.66-1.87) 
0.64(0.39-1.04) 
0.72(0.47-1.09) 
0.76(0.30-1.92) 
 
 
150  28.5% 
  61  11.6% 
102  19.4% 
175  33.3% 
  38    7.2% 
 
 
166  33.4% 
121  24.3% 
  78  15.7% 
114  22.9% 
  18    3.6% 
 
 
0.000 
 
 
Ref 
1.79(1.22-2.61) 
0.69(0.47-0.99) 
0.58(0.42-0.81) 
0.42(0.23-0.78) 
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Discussion 
Limited contemporary studies exist on the PA behaviors in children of KSA. Our study has 
provided extensive data around PA and its associated effects on both genders, aged 9-12 
years. We have highlighted that PA behaviours are associated with Saudi Arabian children’s 
categorisations of being of normal weight or obese. Interestingly, these behaviours are 
different between boys and girls. Jogging or running, bicycling, MVPA and VPA, were 
significantly different between normal weight and obese children, especially for boys but not 
among girls. Moreover, lack of participation in PA contributed to a higher risk of being obese 
in both groups. Normal weight children were “active” during PE and in most recess times. 
Home, school, and public parks were the preferred places of all children to engage in PA. 
However, importantly and interestingly, daily sleeping hours did not confirm a marked 
difference in the weight status results for either group. To the best of our knowledge, this 
study is the first of its kind to obtain information and make an in-depth comparison of habits 
of PA between normal weight and obese children in KSA. 
Other than the inconsistency of data linking obesity and physical activities (363), the majority 
of research on the habits of PA among children suggests that obese children are less active 
(364,365) and they possess poorer movement skills in comparison to normal weight children 
(366). Furthermore, they prefer to participate in sedentary behaviours especially screen-based 
inactivity, lying, and reclining (328). Our study found that normal weight children, especially 
boys, participated in significantly more PA categorised as MVPA and VPA than obese 
children. These findings of increased frequency of MVPA agree with longitudinal research 
conducted on 9-year old Spanish children (367). Another study confirms that the participation 
of MVPA in overweight boys is less in comparison to their non-overweight counterparts, 
however, such a difference was absent in girls (368). A representative multi-national sample 
of children derived from 12 countries (developed and developing) concluded that associations 
of MVPA and VPA to obesity were significant in all these countries (369). Moreover, 
MVPA, in children between the ages of 9 and 12, is more strongly related to obesity than 
sedentary behaviour (24,25). Regarding gender specifically, more MVPA frequency and less 
sedentary in girls was linked to lower BMI and waist circumference; however, in boys, 
MVPA emerges as being most significant for weight and weight status, yet being sedentary 
seems not to be as relevant (370).  
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Regarding this gender difference, the underlying mechanism not yet well understood; 
however, it is evident that girls for a given BMI percentile, have generally higher levels of 
percent body fat (371), which could influence the connections with physical activity (369). 
Interestingly, girls in our study achieved the same frequency PA, independent of weight 
status (normal weight/obesity). This may explain why Saudi Arabian girls, due to the 
country’s social traditions and culture, in most cases have fewer chances than boys in engage 
in leisure-time PA. Socio-culturally, most parents in KSA do not encourage girls to 
participate in PA in their own leisure time or pursuits (353). Also, parents may feel it is 
unsafe for girls to venture into outdoor play areas. Consequently, they spend more time at 
home and more time sitting. The explanation for this is that compared to boys, Saudi Arabian 
girls generally have limited opportunities to take up various forms of PA, both in and outside 
the school. In five European countries, girls compared to boys, spent significantly less time in 
all PA (356). These sorts of findings concur with those reported in our analysis. It appears 
that among Saudi Arabian girls, the statement “high BMI is followed by less activity, but that 
less activity is not followed by higher BMI” (372) may apply, and provides another reason 
for why gender differences exist. Thus, our findings suggest that a merit special attention to 
Saudi girls when made intervention programmes to promote PA. There is a need to extra 
investigate why a PA difference between girls and boys exists. 
 
Our study found that the preferred places for all children to do PA were home, school and 
public parks. Home is seen to be safe because the children are playing under the watchful 
eyes of their parents. Home is where there is enough space, such as a backyard, to assist 
children to take part in daily PA (188). One Australian study targeted children’s parents, and 
reported that a familiar place where children participate in active free-play was the yard at 
home or at a park and playground; 74% and 33%, respectively (373). A previous study 
among children (374) indicated that children (normal weight, overweight and obese) are 
usually highly active while at school compared to being at home during the evening hours. 
The authors suggest that the place is where the children will most likely be more physically 
active is when they interact with friends who are of their own age. However, in our study, we 
found that schools and public parks were preferred by among normal weight children to 
participate in PA, and may suggest a tendency of obese children to avoid PA, publicly, in 
front of other non-obese peers. 
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Children’s PA behaviors are influenced by outside building environments (375). In KSA, 
unfortunately, there is limited availability of facilities and places that are suitable for 
outdoor/indoor activities where children of both sexes can play, for example parks and sports 
grounds (90). The country has a desert climate that is extremely hot in summer and very cold 
and windy in winter, which is generally discourages engaging in PA for a substantial part of 
the year (35). This style of living has increased sedentary behaviour, which may equally 
affect PA behaviors among the current cohort, especially girls. The provision of facilities to 
increase engagement in PA in the Saudi Arabian community may constitute a very effective 
intervention. 
There are other factors which lead to sedentary behaviour among the youths in Saudi Arabia. 
These include widespread dependence on vehicles to transport people for short distance trips 
instead of walking, including to and from school (376). Walking and cycling to and from 
school is not common in KSA. Most of the cities in KSA are highly developed and modern, 
consisting of residential and commercial networks that only encourage movement by 
automobile, not walking. Also, the majority of schools in KSA lack PE programs for girls 
(74). Throughout our data collection period government girls’ schools were banned from 
offering physical exercise classes. This is changing but more time is needed for this to have 
some effect on girl's’ schools in country. 
In children, it is not clear if fatness leads to inactiveness or inactiveness leads to obesity 
(372). When establishing the relationship between BMI and various PA behaviours, it is 
essential to consider the different volume of sedentary behavior. There exists a perception 
that high levels of inactivity do not equate to the absence of PA (377). A German study 
among 8 to 11-year-old children addresses the issue that inactive children are more likely to 
be overweight when compared to active children who are likely to be non-overweight. It 
concluded that the amount of time spent being “passive” was significantly higher in 
overweight children, while non-overweight children were more “active” (378). Our study 
findings were consistent with these.  
Although evidence on sleeping hours suggest that obese children (both boys and girls) sleep 
less than normal weight (379, 380), our study findings did not support this conclusion. Our 
results found no significant associations between sleeping hours and weight status, even 
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between sexes or groups. It seems that sleeping hours in our cohort is not one of the factors 
that could increase children’s obesity risk. There may be other factors involved such as 
sedentary time, physical activity, parents’ obesity, diet, etc. Although few studies found no 
association, one longitudinal study among US children between the ages of 9-11 reported 
short sleep in girls has a relationship with BMI. Yet this was not the case for boys (381). 
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CHAPTER 9 – DIFFERENCES IN VIEWS BETWEEN PARENTS OF 
NORMAL WEIGHT AND PARENTS OF OBESE CHILDREN: THE 
ROLE OF THE OBESITY SOCIO-ENVIRONMENT. 
9.1 Introduction 
Most studies conducted on obesity, especially among children, have focused on medical or 
public health issues, with less priority to other non-direct factors that can have significant 
influences on obesity; such aspects include external, environmental and community factors 
that affect the healthy life style of children. As discussed earlier in Chapter 7 and 8, KSA has 
limited facilities and places suitable for outdoor/indoor activities where children of both sexes 
can play, i.e. parks and sports grounds (90). Furthermore, the country experiences a desert 
climate that is extremely hot and dusty in summer and very cold and windy in winter; this 
generally discourages participation in physical activity (PA) for a substantial part of the year 
(35). This style of living has increased sedentary behavior, which may equally affect PA 
behaviors among the current cohort. Furthermore, other factors that may decrease active 
behavior among the youths in KSA include widespread dependence on transportation 
vehicles instead of walking, including to and from school (376). However, to the best of my 
knowledge the views of parents regarding such factors have never been discussed or 
documented in Saudi, even within the literature.  
It is well documented that parents play an important role in shaping and controlling the 
physical health and wellbeing of their children (382, 383). Children are influenced by 
parenting practices and beliefs, and social norms (384). Furthermore, parent’s social 
determinants influence their children’s eating behaviors (385), PA (386), and sedentary-time 
(387), which all play an integral role in successful preventing and treating obesity in children. 
Thus, the views of parents regarding external factors are worth investigating. Moreover, 
conducting intervention programs and improving behavioral lifestyle in obesity children’s are 
the pillars of this current study. Therefore, more information on the perceptions of obese and 
normal weight children and their parents is needed. As illustrated, the influence of family 
expectations and socio-environmental factors with regard to dealing with childhood obesity is 
yet to be accorded significant research attention (388). As such, this chapter concerns 
obtaining more information on children and parents’ perception regarding their current 
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lifestyle experiences and expectations and the influence to social factors and environmental 
context. 
The chapter also seeks to confirm the view that a physical environment has less impact on 
children’s physical activity, and that physical activity is solely dependent on parents’ 
decisions (389). The data from this thesis chapter are expected to fill the gaps in the literature 
by expanding the existing knowledge on the correlation between obese or normal weight 
children and physical activity and social environment, a topic previously examined mainly in 
adults (390-392) with few school age children (389). In this chapter, parental views regarding 
the influence of neighborhood safety, school roles, local built environment, local weather, the 
parents themselves, multiplicity of fast-food outlets nearby and their children weight statuses 
will be considered. The investigation will analyse the view of parents of both normal weight 
and obese children, and discuss any differences between their views. 
This chapter hypothesises that parents of obese children were in concurrence with the issues 
explored in the chapter and blamed these external factors as opposed to parents with normal 
weight children. 
9.2 Methodology 
In the last section of the questionnaire booklet that was used to collect data for this thesis, the 
parents and their children were asked and indicate to what extent they agreed with many 
different statements covering some socio-environmental concepts. These may affect in a non-
direct way the occurrence of normal weight or obesity in their children. These statements are 
concerned about issues of safety, children’s travel behaviors, role of parents, schools, built 
environment, transportation, hot weather, fast food restaurants, and sport center prices. The 
statements were as follows: 
1- There is a lack of safe areas for children exercising in my area. 
2- Neighborhood safety and social cohesion affect my child’s healthy lifestyle. 
3- Children’s travel behaviors in Saudi Arabia affect their health pattern. 
4- Child’s school does its role in promoting a healthy lifestyle. 
5- Schools’ sports facilities can serve the community at large, and children specifically, 
such as opening after hours. 
6- We have limited access to physical activity facilities. 
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7- Our built environment as a healthy living city was taken into account. 
8- Transportation difficulties, e.g. traffic jams are a barrier to participating in outside 
physical activities. 
9- Large number of fast food restaurants in a neighborhood and its effect on children’s 
healthy eating patterns. 
10- Cost is considered to be a barrier to my child joining a sports center, even if it is close 
to me. 
11- The hot weather discourages doing outside physical activity. 
12- Parents are particularly important as role models, encouragers, and facilitators of PA 
for their children. 
The possible responses for each above statement were measured on a 7-point Likert scale 
(1=Completely disagree, 2=Disagree, 3=Somewhat disagree, 4=Neutral, 5=Somewhat agree, 
6=Agree, 7=Completely agree). Then, results were presented as mean and ± standard 
deviations (SD) for each group, t test was used to compare the two “means” to determine if 
there is any significant difference between the agreement levels of parents of obese children 
and parents of normal-weight children group. As well, in the questionnaire, after each 
individual statement, a qualitative approach was employed to deeply assess each issue raised 
by that statement, through providing a free space for parents to note and add any comments. 
Most frequent parents’ comments were discussed in more detail, and the possibility of adding 
them to the current thesis intervention strategy that will be stated in the following chapter 
(Chapter 10). 
9.3 Results 
Parental safety agreement views based on children’s gender and BMI are shown in Table 9.1 
(statements 1 to 3), including the p value to determine if there are any significant differences 
between the parents of both groups. Results revealed that most parents in both groups and 
sexes tended to be between (neutral to somewhat agree) with reference to the three safety 
issue statements. There were no significant differences between the means of parents’ 
agreement views among both groups and sexes.  
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Lacking a safe neighbourhood in which to do PA was the biggest concern, as it was the one issue that parents commented most on. In addition, 
as mentioned in statement 2, while there is some link between safety and social cohesion, parents feel that safety is the most important. Many 
comments and suggestions have been addressed by parents to make this happen, at parent’s notes and comments section.  
Table 9.1: Parental level of agreement concerning safety views statements based on children’s gender and BMI that categorized as normal weight (≥25th & ≤75th P) and obese (≥ 
95th P) of BMI for age percentile. 
Notion 
(Statement) 
Boys  p  
value † 
 
Girls  p  
value † 
 
Normal weight 
Group 
(Mean ± SD) 
Obese Group 
 
(Mean ± SD) 
p  
value † 
 
Normal weight 
(Mean ± SD) 
Obese  
(Mean ± SD) 
Normal weight 
(Mean ± SD) 
Obese 
(Mean ± SD) 
1- There is a lack of safe 
places for exercising in my 
area 
 
4.40  ±2.04 
 
4.55  ±1.85 
 
0.388 
 
t= -0.864 
 
4.78 ±1.94 
 
4.63 ±2.03 
 
0.358 
 
t=0.920 
 
4.61 ±1.99 
 
4.59 ±1.95 
 
0.884 
 
t=0.146 
Parents’ main frequent 
comments 
- Must provide a government-funded social sports club in each suburb with a reasonable registration cost.   
- These places must be more secure with security guards and cameras present. 
- Suitability of such places for mothers, as they are normally the responsible one for going out with the children since the father is too busy. 
- Feeling of being unsafe is limiting the children’s activities. 
- There is a lack of appropriate places before we consider the safety issue. If suitable places are available, they are still not close to our homes.   
- Care should be taken because there are too many “young single males” in these family places.  
2- Neighbourhood safety and 
social cohesion affect my 
child’s healthy lifestyle 
 
5.41 ±1.56 
 
5.21 ±1.32 
 
0.121 
 
t= 1.555 
 
5.12 ±1.69 
 
5.10 ±1.60 
 
0.876 
 
t=0.156 
 
5.25 ±1.64 
 
5.15 ±1.48 
 
0.290 
 
t=1.058 
Parents’ main frequent 
comments 
- Unfortunately, there is a lack of social cohesion in our community. 
- Safety is more important than social cohesion, in other words, no need for social cohesion because safety is much more important.  
3- Children’s travel behaviors 
alone in Saudi Arabia affect 
their health patterns 
 
4.74 ±1.74 
 
4.61 ±1.62 
 
0.391 
 
t= 0.859 
 
4.50 ±1.90 
 
4.44 ±1.98 
 
0.716 
 
t=0.364 
 
4.61 ±1.83 
 
4.52 ±1.82 
 
0.431 
 
t=0.788 
Parents’ main frequent 
comments - Hard for children to travel alone, such as go to school walking by themselves due to the safety issue and especially for this age group. 
†= t test 
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Parental agreement views about their child’s school are presented in Table 9.2 (statements 
4&5). The data on these views are classified according to obese or normal weight and 
stratified by sex. The “mean” between boy’s groups was significantly different in parents’ 
view that the “school does its role in promoting a healthy lifestyle”. Parents of obese boys 
disagreed more with this statement, while parents of normal weight children tended to be 
“neutral”. This difference was not found in girls. The most common comment elicited by 
parents was their dissatisfaction with the school canteen and PA facilities. Many parents 
stated that the school canteen did not provide healthy foods, and only provided unhealthy 
food items such as confectionery, chips, donuts, etc. School PA facilities are less than 
expected by parents in many cases. Other statements considered that school sports facilities 
can serve the community as a whole such as opening after school hours, which the parents of 
both groups and sexes agreed upon, and there were no significant differences between 
parents’ views. There was one area of conflict among parents and this concerned schools 
providing their sports facilities to children as after-hours programs. Some parents welcomed 
this idea, mainly those who suggested the provision of social sports clubs in each suburb, as 
this would help have their children in a safe place. Other parents disagreed with this idea as it 
was assumed that will simply mean their children are staying longer at school every day.  
Parents’ built environment agreement views are summarised in Table 9.3 (statements 6 to 8), 
and they are classified in the same way in Tables 1 and 2. Generally, parents tend to not 
somewhat agree that physical built environment was built with good health in mind. Boys’ 
parents but not the girls’ parents were more likely to blame built environment as non-healthy, 
especially obese boys, and this difference was significant (p=0.002). Most parents somewhat 
agree that they have limited access and places for PA facilities, and transportation difficulties 
are deemed to be a major hurdle to participating in outdoor PA.  
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Table 9.2: Parental views about their child’s school based on children’s gender and BMI that categorized as normal weight (≥25th & ≤75th P) and obese (≥ 95th P) of BMI for age 
percentile. 
Notion 
(Statement) 
Boys  p  
value † 
 
Girls  p  
value † 
 
Normal weight 
Group 
(Mean ± SD) 
Obese Group 
 
(Mean ± SD) 
p  
value † 
 
Normal 
weight (Mean 
± SD) 
Obese  
(Mean ± SD) 
Normal weight 
(Mean ± SD) 
Obese 
(Mean ± SD) 
4- Child’s school is doing its role in 
promoting a healthy lifestyle 
 
4.14 ±1.79 
 
3.67 ±1.68 
 
0.004 
 
t= 2.900 
 
4.24 ±1.74 
 
4.28 ±1.79 
 
0.809 
 
t=-0.242 
 
4.19 ±1.76 
 
3.99 ±1.77 
 
0.069 
 
t=1.819 
Parents’ main frequent comments - Canteen at school did not provide healthy foods, only junk food. Please let the school canteen provide healthy meals and snacks.  
- School canteen provides donuts, chocolates, sweets, packaged sandwiches, and chips. 
- PA facilities at school need more attention and increase the time allowed for PE classes. 
- Provide PE classes at girls’ school. *   
 
5- Schools’ sports facilities can 
serve the community at large, and 
children specifically, such as 
opening after hours 
 
5.58 ±1.51 
 
5.58 ±1.30 
 
0.992 
 
t=-0.011 
 
5.14 ±1.80 
 
5.37 ±1.70 
 
0.113 
 
t= -1.587 
 
5.33 ±1.69 
 
5.47 ±1.53 
 
0.181 
 
t= -1.388 
Parents’ main frequent comments - Great idea as normally school sport facilities will be a safe place for our children. 
- Same parents who suggested the provision of a government-funded social sports clubs in each suburb also agree that schools will be the best places for 
physical education clubs to operate in. 
- Must be well supervised.  
- Some parents thought differently as they cannot bring their child back to the school after hours. They feel that their child will have spent too long a day at 
school.  
 
†= t test 
* Currently the government has approved the provision of PE classes at girls’ schools.  
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Table 9.3: Parental built environment views based on children’s gender and BMI that categorized as normal weight (≥25th & ≤75th P) and obese (≥ 95th P) of BMI for age percentile. 
Notion 
(Statement) 
Boys  p  
value † 
 
Girls  p  
value † 
 
Normal weight 
Group 
(Mean ± SD) 
Obese Group 
 
(Mean ± SD) 
p  
value † 
 
Normal weight 
(Mean ± SD) 
Obese  
(Mean ± SD) 
Normal weight 
(Mean ± SD) 
Obese 
(Mean ± SD) 
6- We have limited access to PA 
facilities 
 
4.88 ±1.68 
 
5.11 ±1.40 
 
0.114 
 
t= -1.582 
 
5.15 ±1.66 
 
5.15 ±1.60 
 
0.999 
 
t= -0.001 
 
5.03 ±1.67 
 
5.13 ±1.50 
 
0.313 
 
t= -1.010 
Parents’ main frequent 
comments 
- Yes, these places are very limited and if they are available, they are normally not close, crowded, not organized, and limited in terms of offering general 
public services. 
- Some parents agree that government agencies have provided these facilities in the last 10 years, and the number of these facilities has increased.   
7- Our built environment as a 
healthy living city was taken into 
account 
 
3.68 ±1.96 
 
3.13 ±1.81 
 
0.002 
 
t=3.128 
 
4.06 ±1.99 
 
4.11 ±2.04 
 
0.812 
 
t= -0.238 
 
3.89 ±1.99 
 
3.65 ±2.00 
 
0.053 
 
t=1.939 
Parents’ main frequent 
comments - There is unfortunately only a limited of healthy city facilities, which promote a healthy city lifestyle.  
8- Transportation difficulties, e.g. 
traffic jams are a barrier to 
participating in outdoor PA 
 
5.14 ±1.54 
 
4.96 ±1.55 
 
0.193 
 
t=1.305 
 
5.12 ±1.65 
 
4.96 ±1.77 
 
0.275 
 
t=1.092 
 
5.13 ±1.60 
 
4.96 ±1.67 
 
0.094 
 
t=1.675 
Parents’ main frequent 
comments - Traffic jams + the fact that playgrounds, parks, and sports fields are far from home.   
†= t test 
Table 9.4 represents parental agreement views regarding several external factors (statements 9 to 12); parents “somewhat agreed” that the 
density of fast food restaurants in a neighbourhood can affect children’s healthy eating patterns, and high cost is considered a barrier to parents 
allowing their child to join a sports centre, even if it is close to their home. Interestingly, Saudi Arabia’s hot climate and its effect on doing 
outdoor PA recorded a neutral response among both groups and sexes. In addition, it was agreed by the parents that they have a responsibility as 
role models to encourage their children to participate in PA; this issue recorded complete agreement in all groups. For all these aforementioned 
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external factors, the parents’ views mean in both groups and sexes was nearly identical, as the differences between groups did not significantly 
vary.  
Table 9.4: Parental external factors views based on children’s gender and BMI that categorized as normal weight (≥25th & ≤75th P) and obese (≥ 95th P) of BMI for age percentile. 
Notion 
(Statement) 
Boys  p  
value † 
 
Girls  p  
value † 
 
Normal weight 
Group 
(Mean ± SD) 
Obese Group 
 
(Mean ± SD) 
p  
value † 
 
Normal weight 
(Mean ± SD) 
Obese  
(Mean ± SD) 
Normal weight 
(Mean ± SD) 
Obese 
(Mean ± SD) 
9- Large number of fast food 
restaurants in a neighborhood and 
its effect on children’s healthy 
eating patterns 
 
5.21 ±1.68 
 
5.18 ±1.35 
 
0.832 
 
t= 0.212 
 
5.00 ±1.81 
 
5.15 ±1.75 
 
0.331 
 
t= -0.973 
 
5.09 ±1.76 
 
5.16 ±1.57 
 
0.514 
 
t= -0.653 
Parents’ main frequent 
comments - Consumption of food in fast food restaurants by our children can be controlled. 
10- Cost is considered to be 
barrier to joining a sports center, 
even if it is close to me. 
 
5.05 ±1.73 
 
5.15 ±1.58 
 
0.517 
 
t= -0.649 
 
5.02 ±1.81 
 
5.11 ±1.81 
 
0.549 
 
t= -0.600 
 
5.03 ±1.77 
 
5.13 ±1.71 
 
0.377 
 
t= -0.884 
Parents’ main frequent 
comments 
- Regardless of cost, there are virtually no sport centres especially for girls.    
11- The hot weather discourages 
doing outside physical activities 
 
4.73 ±1.62 
 
4.72 ±1.51 
 
0.952 
 
t=0.061 
 
4.76 ±1.72 
 
4.66 ±1.71 
 
0.502 
 
t=0.672 
 
4.75 ±1.67 
 
4.69 ±1.62 
 
0.582 
 
t=0.550 
Parents’ main frequent 
comments 
- Some parents suggest increasing the number of swimming pool facilities as this would be appropriate for the Saudi Arabian climate, and children like to 
swim; in addition, it means that a lot of physical energy is being expended which is good for children’s health.     
12- Parents are particularly 
important as role models, 
encouragers, and facilitators of 
their children doing PA 
 
6.04 ±1.17 
 
5.88 ±1.05 
 
0.115 
 
t= 1.577 
 
6.06 ±1.04 
 
6.13 ±1.14 
 
0.472 
 
t= -0.720 
 
6.05 ±1.10 
 
6.01 ±1.11 
 
0.555 
 
t=0.590 
Parents’ main frequent 
comments 
- Most parents agreed with this statement, but to achieve that, they request facilities or places that have supportive environments for PA.   
- Parents feel it is their responsibility to encourage their children to participate in physical activities, but parents have time constraints and commitments 
which do not make this possible. 
123 
 
9.4 Discussion 
Unlike other studies on the parent views regarding the influence of socio-environmental 
factors on obesity levels of their children, this study compared the views of parent with 
normal weight children and parents with obese children. The comparison between different 
views can be considered the first to be conducted in the literature. Many studies have 
examined the impediments to attaining behavior objectives and taking part in healthy lifestyle 
initiatives among parents with obese children, alongside its aggravating factors (393, 394). 
These impediments include lack of safe neighborhood to participate in physical activities, 
school roles, built environment, family constraints, and free time of parents as well as 
financial expenses. Nevertheless, such studies overlooked the parents and children’s views 
and expectations. In a systematic review, Lachal et al. explored the significance of qualitative 
research in expanding the knowledge pertaining to the experiences of obese child (395). 
There are numerous benefits of utilising parental views and perceptions in the present 
context. Firstly, unlike adults and adolescents, children’s outdoor activities of the ages 
studied here are mainly determined by parents; therefore, parental views and perceptions 
have a likelihood of having a direct effect on children’s outdoor activities. Secondly, views 
and perceptions of safety constitute the most appropriate variable for investigating behavioral 
changes; that is, parents should know that a problem exists within their neighborhood prior to 
embarking on modification of the activity behavior of their children (396, 397). Thirdly, 
parents play an important role in the community by making decisions that improve their 
environmental health and which in turn reflect on their children positively. Lastly, parents’ 
influences are manifested in the effective nature of treatments that target parents as agents of 
change (398). The attitudes, views, beliefs, and perceptions of parents concerning childhood 
obesity would affect health decisions and parenting in relation to childhood obesity’s 
intervention and prevention. In view of this, getting acquainted with the attitudes, views, 
beliefs, and perceptions of parents is crucial in childhood obesity intervention and prevention 
(399). 
9.4.1 Neighborhood Safety and Social Cohesion 
Social environments and neighborhood might determine obesity and physical activity over 
the entire life course (126, 400, 401). However, inadequate safety in the neighborhood has a 
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likelihood of curbing total outdoor activities and has recurrently been linked to low levels of 
physical activity among schoolchildren (389, 402-404). The time spent outside the house 
constitutes a significant physical activity correlate among children (405-407), and play space 
safety constitutes one major aspect that parents take into account when choosing locations 
that their children might use to be physically active (408). Children within resource-limited 
settings in urban areas might be prone to safety concerns, which might cause parents to 
restrict children’s opportunities to play outside (409-411).  
Parent perceptions of neighborhood safety has been associated with reduced obesity among 
children, reduced screen time, and higher physical activity (for instance, outdoor play) (126, 
397, 412-415). Since the children’s activity is significantly determined by parents, the 
perception of parents regarding neighborhood safety has a likelihood of directly influencing 
the extent and nature of children’s outdoor activities (416). While the correlation between 
children’s obesity and neighborhood safety is mainly determined by physical activities, 
another possible channel is diet changes linked to an increase in sedentary behavior. For 
instance, screen-watching, which is linked to increased beverage and snack consumption, 
could replace outdoor play (210, 417, 418). Such findings add to the current body of 
literature, which highlights the significance of safety issues in determining the patterns of 
children’s physical activity (410) within urban environments, which escalate the risk of 
childhood obesity (419).  
Although some of the evidence pertaining to the relationship between neighborhood safety 
and weight-related outcomes provide mixed results (375, 419-422), some studies found that 
safety perceptions had a correlation with the physical activity of children (49-53) (402, 404, 
411, 423, 424). Nevertheless, the extent of the relationship was weaker within longitudinal 
models. A review of the literature revealed that many studies did not find any relationship 
(425). Evidence on the relationship between body weight and neighborhood safety was even 
scarcer and provided similar outcomes (389, 412, 426, 427). An essential methodological 
issue for the two literatures is that the evidence was mainly from cross-sectional studies that 
might be affected by bias when unmeasured neighborhood or individual characteristics affect 
safety perceptions alongside obesity and activity behaviors. Moreover, causation cannot be 
proved by cross sectional studies. Besides, many studies use localized or small samples that 
are not generalisable. A study did not report a correlation between the perceptions of parents 
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regarding physical activity and neighborhood safety among fourth-fifth grade students (428); 
another study reported a negative correlation between the perception of parents regarding 
park safety and physical activity of girls (429). A 9-year longitudinal study of 19,000 US 
children did not find any significant correlation between body mass index of children and the 
parental perception of neighborhood safety (397). However, results and findings in the 
current study were consistent with those in cross-sectional studies. Curreent thesis study 
explored differences based on gender, because evidence from few studies indicates that the 
activity behavior of girls might be responsive to issues of safety (430). Although findings 
from some cross-sectional studies indicate that unsafe neighborhood translate into higher 
body mass index and less PA among girls, (412, 430), the current study on gender-oriented 
parental opinions located similar impacts for girls and boys. 
A US study of 650 fifth-grade students alongside their main caregivers examined the 
correlation between physical activity, social and physical neighborhood settings, confirming 
that neighborhood social settings influence has not been accorded extensive attention. 
Research has solely attributed few areas of social settings, particularly cohesion and 
neighborhood safety to obesity and physical activity (389). Furthermore, acceptable social 
neighborhood settings had a positive correlation with numerous physical activity measures 
and a negative correlation existed between obesity and physical activity among children 
(389). A favorable social setting seemed to have a stronger correlation with physical activity 
as compared to a physical setting. It can be inferred from this study that, even if the physical 
environment was healthy, it could not provide maximum benefits without good neighborhood 
social environment of safety and cohesion. 
Social cohesion was found to have an influence on the level of neighborhood health (431). 
Furthermore, a neighborhood’s social cohesion could differently influence the physical 
activity levels of children and young people. Increased social exchange and social contact 
among the community members might result in the introduction of healthy habits as well as a 
fitness-oriented culture. The presence of a network of parents that understand one another and 
have the willingness of watching out for children in the neighborhood (collective children 
socialization) might help promote healthy norms, featuring support towards physical activity 
and increasing awareness on youth programs. The collective efficacy of the neighborhood, a 
measure for neighbors’ willingness to join hands for the meaningful activities, enhances 
126 
 
collective action that include improving access to and availability of recreational facilities for 
children (432). In this study, it seems that the concern of many parents is safety rather than 
social coherence. However, both neighborhood safety and social cohesion have a correlation. 
There is need for more effort to improve social cohesion among Saudi Arabian community in 
the field of physical activity. Promoting social cohesion will increase physical activity (433), 
this can simply be achieved through organising recreational activities, domestic sport leagues, 
alongside other community activities, which offer opportunities of engaging in physical 
activities (434). 
Little research explores the perceptions of school-aged children on safety as it relates to their 
weight-related outcomes. The perceptions of children might be salient as they begin 
experiencing greater independence and freedom (for instance, using active mode of transport 
to school) (425, 435). A review of the literature concluded that children who walk to school 
experience better cardiovascular health and higher physical activity levels as opposed to those 
that do not; nevertheless, safe routes towards the school constitute a public health effort that 
promotes walking or even cycling (436). Concerns relating to the safety of the trip to school 
was a major concern for parents that took part in current thesis study.  
9.4.2 Built environment 
As mentioned and discussed earlier, KSA lacks suitable outdoor and indoor facilities such as 
sport fields for PA activities for school age children. Community sports clubs providing 
sports activity services, such as football, basketball, volleyball, and rugby for children are 
nearly totally absent. Current findings on parent’s perceptions about built environment 
supported this. Indeed, government representatives should take the responsibility of providing 
such services for the wider community. It would be unfair to blame parents as in these cases; 
similarly, there is need for urgent solutions. 
Communities with unsafe areas, poor street connectivity, and low-density development 
patterns had an adverse impact on health behaviors that in turn resulted in obesity (437). 
Traffic within the physical setting has a likelihood of discouraging physical activity through 
rising perceived danger in public places and streets and decreasing the sense of social 
cohesion in the neighborhood that could encourage group or outdoor activity. Among 
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children, studies indicated that the existence of well-maintained sidewalks and less traffic 
were linked to more cycling and walking (438-440).  
It can be concluded from current parents’ views and comments that the community requires 
more PA facilities. Increasing the number of fitness facilities, sports fields, and playgrounds 
was paramount, and it must be designed for both sexes, especially girls. In particular, parents 
with obese boys blamed the locally built environment that was not designed to become a city 
that supported healthy living. This view is important to consider, especially when conducting 
an effective childhood obesity prevention and/or intervention program. 
Data collected for this thesis showed that parents asserted that when physical activity 
amenities are available, they were located farther away from homes and in areas where roads 
are busy, thus preventing children from biking or walking. As a result, children spent much 
time on sedentary and indoor activities such as watching television. Furthermore, parents 
mentioned safety concerns that emerged from poorly built facilities including being run over 
by speeding motorists and being discouraged by parents not to play outdoors. Having used 
the community streets and witnessed missing bicycle lanes, fast moving vehicles, and 
absence of sidewalks, it is unsurprising that participants cited safety alongside redundant city 
planning concerns that blocked them from participating in outdoor tasks. However, many 
parents confirm that the government did a good job in the last decade by improving access, 
availability and safety for children and community to be physically active. 
Moreover, findings from existing field notes show a combination of programs to increase the 
accessibility of physical activity is required. In particular, any program created should 
consider a properly built setting that offers social support and resources for helping improve 
lifestyle decisions that individuals make. Government agencies and health officials should 
partner with other stakeholders such as community planners in ensuring that Riyadh city, and 
other crowded Saudi Arabian cities, has access to safe physical exercise facilities (public 
parks and playgrounds away from busy roads) and community facilities that nurture active 
transportation (such as walking paths and bike lanes). 
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9.4.3 Schools 
As discussed previously the built environment that KSA needs urgently are more public 
outdoor/indoor suitable facilities for PA activities for school age children. Schools sports 
field’s facilities are a good key to solve lack of these facilities issues, in the same time it’s 
considered a safe place especially when security guards are provided during conduct of PA 
activities. The school environment provides numerous opportunities for learners to enjoy 
physical activities outside physical education classes, including durations for unstructured 
playing in elementary schools, physical activity clubs, intra-mural sporting programs, and 
after-school programs. Such opportunities are essential as all students that include those that 
are not gifted in athletics such as obese, alongside students with special health care needs 
(441). 
Parents commented that the supply of equipment, facilities and enough space for PA 
constituted an important role of the school. Parents agreed with the view that schools could 
open up facilities for physical activities after school hours and provide wide-ranging outdoor 
and indoor equipment and facilities. These findings were consistent with and supported by 
other studies (135). Some parents complained that schools need to increase the time of PE 
classes. In KSA, the system for public and private schools is to provide 1 to 2 PE class per 
week with each lesson timed at 45 minutes. Evidently, students’ daily activity needs remain 
unfulfilled at school. 
There is need for coordinated efforts as well as a local initiative with proper guidelines that 
supports program implementation and development in all schools. Such programs should be 
long-term, adaptable, and flexible, and incorporated into the existing curricula, with major 
stakeholders engaged in designing the program. Besides, it emerged that the need for 
enhanced government control of concerns associated with PA and health education (135). 
The department in charge of school health at Saudi’s Ministry of Education has outlawed soft 
drink consumption in schools, but unfortunately allowed other sugar filled beverages such as 
cordials (213). In addition, regulations ban the sale of junk food in school canteens and 
prevent students from bringing junk food to school; however, this regulation is not effective. 
Therefore, stringent regulations and policies should be enforced and implemented within 
schools to promote healthy food changes. 
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Unhealthy meals in Saudi school canteens are associated with increasing obesity levels in 
school aged children (207). As stated earlier in Chapter 4 of the thesis, eating from school 
canteens was a variable that contributed to higher risk obesity in both groups. Moreover, 
obese children significantly consumed a greater amount of school canteen foods and drinks. 
These findings are consistent with findings from the current investigation. 
9.4.4 Parents as a Healthy Role Model 
Parents serve as the main socializing agents of children, and significant evidence 
compliments the role that parenting practices and styles play in obesity related weight 
behavior and weight of children. Parents are likely to have the most important influence in 
determining children’s nutrition, activity, habits, and health (442, 443). Parents set conditions 
that either hinder or promote healthy lifestyle behavior and assist in shaping the patterns of 
physical activity and dietary habits of children. Thus, parents can regulate food consumed, 
meal times, and food selection within the home, and serve as role models by fostering healthy 
eating practices (444).  
Two studies (445, 446) have extensively stated that parents’ knowledge of obesity influences 
children’s attitude and understanding of the problem. To become knowledgeable and good 
thinkers, children should interact with individuals that have more knowledge than 
themselves. Not only does culture and heritage shape school aged children’s attitudes and 
perceptions but acquired behavior from seeing people within their immediate setting also 
influences their perceptions. 
While parental views about their feeling of responsibility as a healthy role model and 
promoter of PA for their children was completely agreed with by all sexes and groups, there 
are still scientific gaps, which should be taken into account to nurture an informed literature 
regarding parenting practices and parenting styles within the context of obesogenic behavior 
and weight status in children (447). An Australian study conducted among 1202 randomly 
chosen parents for 2-16-year-old children, broadly representing the Australian population 
sought to locate attitudes and concerns of parents regarding their children’s weight status, 
activity habits, and children’s diets. The study found that parents who were concerned about 
their child’s fitness/exercise were only 3% of the sample (213). Furthermore, the study found 
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that common impediments to attaining activity objectives for their children included keeping 
children busy, weather, and time constraints. The authors suggest that emphasis should be 
placed on the role that parents play in promoting the level of children activity.  
9.4.5 Other socio-environment external factors 
9.4.5.1 Cost 
One of vital barriers for children, especially those aged between 8 and 12 years, to join and 
participate in sport and active recreations is unaffordable membership fees at the centers 
(448). A recent systematic review (449) that examined the barriers for children to participate 
in sports found that ‘cost’ and ‘time’ were key barriers to participate, while location was not a 
major barrier compared to cost and time. The authors suggested that more local sport 
opportunities with reduced costs should be availed. Local clubs and schools might collaborate 
to offer cheaper local opportunities that increase the involvement of children in sport. In the 
current study, parental views on whether high cost was as a barrier that prevented their 
children join a sport center, even if they were close to their home, were supported. Thus far, it 
can be inferred that to some extent cost is a barrier, but not an enormous issue.   
9.4.5.2 Hot weather 
Not much research has been done on the effect of weather on obesity, and if it is a barrier 
towards engaging in more physical activity, particularly among children. As stated earlier, the 
desert climate in KSA is dusty and hot during summer and very windy and cold in winter, 
which might generally discourage engagement in PA for a large part of the year (35). The 
dusty conditions coupled with the hot arid climate of urban areas prevented people from 
engaging in outdoor activities and regular exercise (450). A study conducted among parents 
and primary school students in the UAE sharing a similar climate as that of KSA found that 
many participants considered dusty, dry and hot climate as impediments to physical activity 
(444). In this study, many respondents remained neutral regarding whether climate 
constituted a barrier to do outdoor PA. This was among parents of both sexes and groups. 
 
 
131 
 
9.4.5.3 Fast food outlet density 
Conflicting results have shown the influence of higher density of fast food outlets on 
neighborhood and childhood obesity. There is evidence indicating that areas with a high 
number of fast food eateries also have high rates of obesity (but in areas of low income) (451-
454). Furthermore, these studies have found positive correlations between aggregate obesity 
measures and food outlet densities within specific geographic areas. A large sample study 
conducted in England (n=33,594) among children aged 3-14 years found that a significant 
fast food outlet density was related to the incidence of obesity among children (or 
obese/overweight) (455). An adult study found that for each increase in standard deviation for 
fast food exposure, the chances of eating fast food close to home rose between 11%-61% 
whereas the chances for consuming healthy diets reduced between 3%-17%. Moreover, 
results indicate that consumption of fast food coupled with exposure to fast food have a 
correlation with poor diet. Interventions, which decrease fast food exposure or enhance 
change in individual behavior might play an important role (456). Another study conducted 
among adults in New Zealand and which sought to determine the correlation between 
neighborhood access to fast food eateries and obesity found that residents within 
neighborhoods that lacked access to multinational fast food eatery had not decreased the 
chance of them  becoming overweight (457), but this relation was not found among locally 
operated fast-food outlets. 
However, a study undertaken in elementary US school children did not find considerable 
effects for prevalence of fast-food outlets on body mass index (458). Moreover, another study 
in US found that there was no correlation between BMI or eating at fast food outlets and 
proximity of fast food eateries to work or home (459). Another study found no correlation 
between easy access to fast food outlets and exposure to fast food restaurants (454), 
nevertheless, the sample that featured in the study was limited to children from low-income 
neighborhoods aged below 5 years. 
9.5 Strengths and Limitations 
One of the limitations of this study pertained to the fact that there were many different issues 
within the same context. It would have been better if the focus was restricted to 2 or 3 issues 
rather than several because doing that would have helped parents to give accurate responses. 
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However, as the current thesis sought to build up a comprehensive obesity evidence base and 
use it to implement an effective cultural intervention strategy, the researcher was forced to 
include all issues that have been explored. Moreover, the statements were easy to understand 
and easy to make a quick response. Furthermore, field notes were optional to complete with 
any ideas, comments or feedback. 
Another limitation of the study was lack of local data to support the parental views. Such 
local data included geographical safety rate, parks and playgrounds numbers, fast food 
density in the neighborhood, and school teachers’ views. However, providing such data to the 
researcher was nearly impossible for many reasons, including lack of information and where 
it was available it was hard to obtain it from government authorities. The author tried to 
include some evidence from other local literature and in some cases from current thesis 
findings.     
This investigation adopted a parents and child-centered socio-ecological method to examine 
if there was a correlation between weight status, healthy life style, and level of physical 
activity and parental perceptions and views of neighborhood safety. Very few studies (460) 
have simultaneously explored independent indirect and direct correlations between child 
weight-associated outcomes and parental and child perceptions on safety. 
9.6 Conclusion 
It could be inferred that the results of this study reject the study hypothesis, which assumes 
that parents of obese children were in concurrence with the statements used and significantly 
blamed socio-environment factors than parents of normal weight children. Save for the 
statement that investigated the role of schools, parents of obese boys disagreed in comparison 
to parents of normal weight children. Notably, the effect and view of socio-environment were 
nearly similar among both parents in different group and sexes.  
Based on parental views and perceptions within the study, it is obvious that cultural, social, 
and environmental factors constitute pertinent areas, which should be taken into account to 
decrease childhood obesity. It is important that the Ministry of Municipal and Rural Affairs 
and the Ministry of Health, Ministry of Education further explore the topic to find proper 
solutions in order to reverse Saudi obesity problem. This section strives to propose a health-
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oriented approach for Saudi community. Recommendations have been made on the basis of 
the findings obtained in the study to improve wellbeing and health of the Saudi community 
with respect to risk factors of obesity. 
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CHAPTER 10 - GENERATING PRACTICAL GUIDELINES FOR 
INTERVENTION STRATEGY. 
10.1 Introduction  
This chapter designed to meet the last important aim of the current thesis, which is generating 
practical guidelines for interventions, which target the factors causing obesity in urban Saudi 
Arabian children. These comprehensive-practical guidelines are drawn mainly from current 
thesis findings, argumentations and investigations, in addition to other local and external 
experiences. It will attempt to join the strategies of individual behavior change with policy 
and environmental changes to create a fundamental and a possible effect on children’s health 
and wellness (28). As the current strategy will be comprehensive and practical; parents, 
schools, government, culture, direct and non-direct factors will all be included.  
No doubt parents are the main important players in the intervention of obesity among 
children, so concentrating on targeting the child will not be as productive as targeting parents, 
thus they have been treated as the sole agent for change (461). Therefore, this strategy and its 
guidelines will focus mainly on parents. Most strategies tackling childhood obesity, are often 
implemented at schools. Although school-based obesity intervention is to some extent 
effective, it is in some cases unsuccessful or produce a non-positive outcome (462). The 
reason is that at school other important factors such as parents and the outside environment 
are neglected. Lastly, tackling the obesity epidemic and implementing a strategy will not be 
applicable without government leadership, regulation and investment, yet governments have 
broadly renounced this responsibility (463). Therefore, the current strategy will try to merge 
all these three factors and suggest how Saudi Arabian government can successfully supervise 
and implement the proposed strategy.   
The approach that will be used in current Saudi Arabian "population-based obesity 
prevention" is split into three divisions, all of which will be structured within the government 
to fund the programs of preventing childhood obesity, form policies, and pursuance 
interventions. The first component is community-based intervention, which is about the 
intervention through parent, family, child, and community. These multi-division interventions 
and programs are customary applied across different settings, tailored for the local Saudi 
environment and can be administered locally. Community-based interventions should include 
great community involvement at every step of the way, keen planning of intervention to mix 
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local information with the program's integration into other community activities. Community-
based interventions were written to be affective when executed in many different settings, 
such as schools, health care facilities, shopping malls, and other community sittings (464).   
The second component, which is connected to the first one, is school-based intervention. 
These include many aspects of activities, but through school settings, such as some effective 
physical activities and healthy nutrition policies. The last component is government-based 
intervention through supervision of population-wide policies and initiatives, which are 
straightforward policy conducts and they help to inspire environments that encourage healthy 
food and physical activities (465). Many policies could play a large role in comprehensive 
childhood obesity prevention strategy, such as taxes and subsidies, laws and regulations and 
social marketing campaigns that touch a huge number of the population. There are also other 
policies which could affect food environment, and they include restrictions on the marketing 
of unhealthy children food, food taxes and subsidies and informative nutrition labelling. 
Successful and effective policies that effect physical activity environments consist of 
interventions aimed at the environment, policies which minimize physical activity limitations, 
and others to expand recreational activity areas, and transport policies. As for the other basic 
aspects like leadership, it shows in financing health promotions, creating obesity supervision 
systems, providing capable employees, people and partners who support and foster 
community-based interventions and the direct policies' effectiveness.  
Although it is fundamental for these interventions to happen to all the population in different 
environments and through a number of approaches, the current strategy will focus mainly on 
school age children. It is rather obvious that changes have to be done to prevent childhood 
obesity in different environments and with the involvement of the government. The current 
strategy will try to mix a range of strategies and engage many stakeholders. The strategy will 
follow an easy plan that is flexible, practical, and easy to implement.  
10.2 Main Strategic Target 
- Preventing the current increase in the prevalence of obesity among school age children 
continuing in the next years. 
- Decreasing the current prevalence of obesity among school age children. 
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10.3 Strategic Goals 
The first goal: Primary prevention of obesity in children by combating risk factors leading to 
obesity. 
The second goal: Strengthening the means of monitoring, observing and evaluating changes 
in the rates of obesity. 
The third goal: Community partnership against obesity. 
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10.4 Executive Plan (464, 466 - 470) 
10.4.1 Parent, Family, Child, and Community-Based Intervention 
Strategies Implementations Indicators Procedure 
1- Raising awareness of 
health risk of obesity 
among all community 
levels, especially among 
children. 
- Implementing awareness 
campaigns on risk factors and 
means of avoiding them 
(lectures - visual or audiovisual 
media - mobile messages - 
social networks … etc.) that are 
suitable to Saudi Arabian 
culture.  
- The percentage of 
community members who are 
aware of the risk factors of the 
total respondents and their 
proportion after applying the 
educational program. 
- The proportion of the 
programs actually applied to 
what was planned. 
- Number of programs and 
campaigns implemented in 
each field/year, month, week, 
or day. 
- Delivering messages by initiating 
multicomponent campaigns via media such as 
newspaper, TV, trailers in movie theaters, radio, 
YouTube, Twitter, Instagram, Snapchat … etc. 
- Using easy and clear messages with repeated 
exposure. 
- Messages must be emotionally effective. 
- Providing frequent free public awareness 
lectures, TV programmers ... etc. 
2- Promoting healthy 
nutrition and physical 
activities among all 
different groups of 
society, especially 
among children. *† 
 
 
 
 
 
A- Developing and 
implementing a national 
promotion program on food, 
nutrition, physical activities and 
health. 
The extent of implementing 
the elements of a national 
program on food, nutrition, 
physical activity and health. 
- Acquiring the government's approval on 
initiating a national program on food, nutrition, 
physical activity and health. 
B- Implementing healthy 
nutrition behavior education for 
Saudi community.  
 
 
 
Number of healthy nutrition 
programs among the 
community in a specific time.  
Raising community awareness on healthy 
nutrition through (examples):  
- Consuming more fruit and vegetable. 
- Consuming less high sugar beverages (e.g. 
“soft” drinks). 
- Consuming fewer foods that are high in salt, 
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Strategies Implementations Indicators Procedure 
 
 
 
 
 
 
 
 
 
  
sugar, fat, and saturated fat. 
- Consuming more water daily. 
C- Implementing campaigns to 
promote walking and other 
physical activities in the 
community. 
Number of awareness 
campaigns on walking and 
other physical activities in the 
community. 
Active community:  
 - Reducing screen-based activities, such as 
watching TV and mobile used. 
 - Participating more in competitive and non-
competitive sports. 
- Training community members on how to do 
fitness activities and use fitness equipment. 
- Providing regular free public health and fitness 
programs at different locations (e.g. parks). 
- Providing a government-funded social sports 
club in each neighborhood with a reasonable 
registration cost. 
- Creating indoor swimming pools for children to 
use in all seasons (especially during dusty and/or 
cold weather). 
- Making physical activity places more 
accessible and available and incorporate it with 
informational outreach activities. 
3- Initiating social 
support interventions in 
different community 
settings. ‡ 
 
- Instituting, reinforcing and 
preserving social networks that 
support and help with physical 
activity behavior change. 
- Parent, family, and 
community social activity 
programs. 
- Physical social activity 
numbers such as public sport 
activities.  
- Neighborhood safety rate. 
- Launching all year social support activities, e.g. 
walking groups.  
- Creating alternative indoor spaces for walking 
to use in all seasons. 
- Having electronic reminders and a support 
system, like (calls, messages, and new media 
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Strategies Implementations Indicators Procedure 
- Neighborhood crime rate. 
 
communication groups) to help continuing and 
prevent dropping out.  
 
4- Encouraging active 
transport to school, 
shops, mosques, and 
parks. † 
 
 
 
- Initiating a plan to motivate 
parents to walk their children to 
school, parks, shops… etc.   
- The number of schools, 
mosques, park and 
supermarkets in every 
neighborhood in accordance 
with the population. 
-Distributing these places to be 
closer to people.  
- Enhancing active transport status and non-
infrastructure activities by constructing urban-
designs and writing land-use policies. 
- Walking to and from places, especially schools 
and mosques. 
- Providing awareness and active walking 
programs with attractive topics in Arabic such as 
“Kids Walk, Walk to School”. 
- Ensuring secure routes to destinations, 
particularly schools. 
 
 Table 10.1: Saudi Arabian Parent, Family, Child, and Community-Based Intervention Strategies.  
* Based on the results and conclusions of chapter 4,5, and 6. 
† Based on the results and conclusions of chapter 7 & 8.  
‡ Based on the results and conclusions of chapter 9.  
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10.4.2 School-Based Intervention  
Strategies Implementations Indicators Procedure 
1- Raising awareness of 
risk factors for obesity 
among students.  
Including noncommunicable 
disease, especially obesity, in 
science subject curriculums. 
- The effectiveness of 
inclusion obesity in scientific 
subjects in the curriculum. 
- The existence of a 
comprehensive approach to 
raise the awareness of risk 
factors for obesity at all levels 
of education. 
- Establishing a collaboration between the 
ministry of education and the ministry of health 
to write a curriculum about health and obesity 
should be one of its main subjects.   
- Adding a lesson about obesity and its 
prevention methods in science subject 
curriculums.  
- Adding, in school curriculums, subjects that 
discuss healthy eating, physical activities and 
body image. 
 
2- Promoting healthy 
nutrition and physical 
activities among 
students. *† 
A- Including PE as a 
compulsory primary subject in 
schools at all levels (for both 
boys & girls).  
 
 
 
- Number of PE classes in 
schools in all level.  
- Length of PE classes in 
minutes.   
- Increasing moderate-to-vigorous physical 
activity (MVPA) and vigorous physical activity 
(VPA) time during PE classes. 
- Replacing the old curriculum content with new 
an effective one, and changing the delivery 
methods used by the teachers to enhance PE 
affection.  
- Including physical activity sessions and the 
enhancement of movement skills in school 
classes. 
B- Improving the health quality 
of foods and snacks that are 
provided in schools' canteens. 
- Number of schools that are 
offering healthy foods in their 
- Implementing a policy that prevents unhealthy 
food. 
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Strategies Implementations Indicators Procedure 
 canteens. 
- Number of healthy food 
items that are provided at these 
canteens. 
-  Imposing fines and penalties on school 
canteens that do not carry out the policy.  
- Guaranteeing that the prices of healthy food are 
cheap and accessible to every student.  
- Encouraging the students to buy and eat healthy 
food. 
- Checking and improving nutritional quality of 
foods that are being sold in school canteens. 
 
3- Forming policies that 
help involving fruit and 
vegetable activities into 
schools as a way to 
excel their consumption. 
- Shaping policies that help 
involving fruit and vegetable 
activities into school 
curriculums.  
- Percentage of students who 
consumed fruits and 
vegetables.  
- Number and kinds of fruit 
and vegetable activities 
programs that provided.  
- Including activities such as gardening, visiting 
farms to gain agricultural information, giving 
lessons on fruit and vegetable consumption and 
preparation. 
- Including classroom activities that are focused 
on fruits and vegetables to let students know how 
to pick fruits and vegetables and let them taste 
and hold new and usual kinds of plants.  
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Strategies Implementations Indicators Procedure 
4- Preparing healthy 
food and healthy 
cooking in classes.*‡ 
- Implementing (healthy 
cooking + health food 
preparations) lessons at school. 
- Number of healthy food 
preparation classes/week. 
- Number of healthy meals 
preparation or cooked at each 
class. 
- Adding healthy cooking and preparation classes 
to the curriculum that will emphasize learning 
about ecology, nutrition, science and of course 
health. In addition to teaching healthy local 
dishes (e.g. rice with low fat added instead of 
cooking with meat broth, pizzas with a 
vegetables base and low-fat cheese, grilled meat 
or chicken instead of fried, honey substituted for 
sugar, dates substituted for sweets and 
chocolate… etc.  
 
5- Training teachers 
periodically on healthy 
food and physical 
activity.‡  
 
 
 
 
 
 
 
 
 
 
 
 
 
- Developing and enhancing 
professional programs for 
teachers. 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Number of participated 
teachers at each school. 
- Number programs provided 
on total numbers of schools. 
- Supporting all staff members especially 
teachers to carry out activities and health-
advancements approaches, such as efficient 
development, capability-building activities. 
- Making the teachers' attendance to the training 
courses compulsory by reflecting them on their 
evaluation or promotion. 
- Holding these training courses by health 
professionals either in schools or in convention 
centers. 
- Training and educating teachers on health and 
physical activity will help create an environment 
that motivates children to eat healthy food and be 
active during every day.  
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Strategies Implementations Indicators Procedure 
6- Establishing a 
collaboration between 
teachers and parents.‡ 
-Implementing healthy 
awareness programs between 
schools and homes. 
- Following up weekly or 
monthly on food consumption 
by the student at both school 
and home, and on the student 
activeness in PE classes and at 
home. 
- Taking students' frequent BMI 
measures.       
 
 
- Number of schools 
implementing these programs.  
- Number of programs 
implemented in each school.  
- Inviting parents to participate in this program 
and explaining to them how to implement it and 
follow up with every student.  
- Choosing a teacher to be the coordinator for 
this program.  
- Getting help from a nutritionist, a health 
educator or both when launching the program to 
clarify to parents, teachers and students and 
illustrate with leaflets and documents. 
- Visiting the school by the specialists to ensure 
and calculate the success of implementing the 
program.   
- Writing a yearly report that shows the extent of 
the program's success and effectiveness.  
- Initiating rule that demands schools to measure 
and report students’ BMIs to parents. 
- Evaluating students' knowledge on health 
education classes and writing reports for the 
school and the parents to let them be aware of 
their child's health. 
Table 10.2: Saudi Arabian School-Based Intervention Strategies. 
* Based on the results and conclusions of chapter 4,5, and 6. 
† Based on the results and conclusions of chapter 7 & 8.  
‡ Based on the results and conclusions of chapter 9.  
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10.4.3 Government-Based Intervention 
Strategies Implementations Indicators Procedure 
1- Forming legislations 
that reduce risk factors 
for obesity. 
- Implementing of policies and 
roles such as: food and 
beverage labeling, fast food 
marketing, Fat & salt 
percentages at fast food meals 
and processed food … etc.  
- Number of legislations that 
combat risk factors. 
 
- The extent of compliance 
with the laws and policies, if 
any. 
- Assigning a supervision authority by the 
Ministry of Health and the Saudi Food and Drug 
Authority to form the needed legislations. 
- Informing food and beverage companies and 
restaurants of the legislations and following up 
with them regularly to ensure their compliance.  
- Raising the people's awareness of these 
legislations.  
- Devoting a phone line to receive complaints 
and suggestions regarding the legislations.     
- Forcing fast food restaurants to minimise the 
flavor of their food, especially kids’ meals. 
 
2- Increasing the 
competence of primary 
health care centers' staff 
in the obesity field to 
make them more 
suitable to perform its 
treatments.  
 
 
 
- Setting up a clinic that is 
specialized in obesity.  
- Percentage of primary care 
centers with obesity clinics. 
- Availability of diagnostic and 
laboratory services in primary 
health care centers. 
- Including specialized mini-clinics to treat 
obesity cases associated with chronic diseases at 
primary care centers, working with a GP/trained 
nurse, and a dietitian or a health educator on 
specific days, once or twice a week. 
- Providing diagnostic and laboratory services in 
obesity disease at primary health care centers. 
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Strategies Implementations Indicators Procedure 
3- Providing qualified 
human resources 
specialised in obesity at 
both primary and 
secondary health care 
centers.  
- Assigning a qualified team in 
the field of obesity in both 
primary and secondary health 
care centers. 
- Percentage of primary and 
secondary care coverage of the 
target group (qualified health 
team). 
Providing the appropriate number of (specialized 
physicians, nurses, dietitians or health educators, 
psychologists, and physical activity specialists) 
depending on the necessity.  
4- Conducting periodic 
national surveys to 
create a comprehensive 
obesity database that 
enables program 
supervisors to evaluate 
it. 
- Establishing and 
implementing ways to conduct 
periodic surveys to collect data 
on obesity periodically and 
establishing an information 
system for this purpose. 
Number of conducted periodic 
surveys (yearly, each 5 years, 
each 10 years). 
Conducting a medical survey by scientific 
measures to measure the extent of obesity 
prevalence among children and the whole 
community.    
5- Providing support and 
care for obese children 
and their families. 
- Implementing a 
comprehensive program that 
contains information, offers 
health and physiological care, 
and connects with obese 
children.  
- The existence of a booklet 
(self-monitoring). 
- Number of obese children 
who underwent social and 
psychological counseling. 
- Number of active electronic 
programs and their number of 
users. 
- Providing a self-monitoring booklet for 
overweight and obese children. 
- Providing social and psychological counseling 
services to obese children and their families. 
- Designing interactive electronic programs to 
follow up and communicate with obese children 
and their families 
6- Supervising the 
coordination/ 
cooperation with all 
governmental 
representatives, 
- Forming an independent 
governmental entity (an 
authority or an administration) 
to supervise and follow up.    
- Number of collaborating 
governmental entities. 
- Number of collaborators in 
those entities.   
- Forming an independent entity in every 
governmental department or at least assigning 
one employee in each department to coordinate 
and follow up with the other departments.   
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academics, and scientific 
societies. 
7- Engaging the private 
sector and civil society 
in the fight against 
obesity. 
- Implementing a voluntary 
awareness programs by the 
private sector. 
- Number of participated 
private sector entities. 
- Number of participated 
employees.  
 
- Preventing the prevalence of obesity by private 
sectors (each in its field), such as private 
hospitals, private sector funded courses, children 
sports centers … etc. 
- Initiating a community partnership services by 
commercial sector to fund medical researches on 
obesity, community charity services, or sports 
centers for fighting obesity.    
8- Promoting bicycle 
and pedestrian 
transportation systems. ‡ 
- Laying out street patterns and 
connectivity. 
- Developing pedestrian and 
bicycle infrastructure. 
- Promoting public transit 
infrastructure and access. 
- Current available policies 
and pursuits to promote and 
initiate infrastructure projects 
that will mend streets, 
sidewalks, and bicycle lanes' 
effectiveness and connectivity. 
- Initiating traffic management, ensuring 
sidewalk continuity, amending street lighting, 
developing streetscape beauty, increasing the 
street crossings safety, and creating walking 
trails. 
- Assigning qualified personnel in these areas of 
development, such as urban designers, engineers, 
developers, architects, government officials, 
public health experts, and transportation and 
public safety personnel. However, all those 
specialists should work together and cooperate 
with each other.  
- Educating decision makers on the graveness of 
respecting the health and the lives' worth of 
community members by public health officials. 
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9- Developing (Active 
Transport) by improving 
current local travel and 
transportation practices 
and policies.‡ 
 
- Promoting traffic 
management. 
- Initiating or developing multi-
use trails. 
- Limiting highways use by 
motorized traffic. 
- Improving road user charges 
(tolls). 
- Improving cycling 
infrastructure. 
- Initiating safe routes to school 
programs. 
- Encouraging the establishment 
of more sidewalks, playgrounds 
and parks within a reasonable 
distance of residents in the area. 
 
- Transportation and travel 
policies and practices. 
- Number of walking paths or 
public parks for crowd of 
population. 
 
- Facilitating active transportation use and 
ensuring its safety by limiting car use thereby 
amending air quality.  
- Changing the environment to support wanted 
goals and increase the performance of physical 
activities by using approaches such as changing 
ordinary roadway designs, creating bicycle lanes, 
making public transportation available and 
accessible, buses services, and increasing 
parking costs. 
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10- Population-wide 
policies and initiatives. 
 
These include and are not 
limited to: - 
 
(Food information such as 
healthy star level and nutrition 
labelling; Marketing of 
unhealthy food and beverages 
to children, Fruit and vegetable 
initiatives; Food taxes and 
subsidies; Physical activity 
policies). 
Number of programs and 
implementations to that are 
being followed in each system. 
- Restricting unhealthy food and beverage 
advertisements on TV and other new social 
media outlets. 
- Forcing processed food companies to write the 
nutrition information on the packaging (in an 
easy, understandable way). 
- Making fruit and vegetables more available and 
accessible to children. 
- Promoting positive messages- in social media 
outlets- about the importance of fruit and 
vegetables. 
- Adapting active and safe ways of walking to 
and from schools, rending adequate sports, and 
embellishing sports facilities that provides 
sufficient safe places for activities, especially for 
children. 
- Assuring the suitability of such places for 
mothers, as they are usually the primary 
responsible party for going out with children. 
11- Funding health 
promotions. 
 -Providing a yearly budget for 
health promotions.  
- Childhood obesity prevention 
activities 
- Founding health promotion agencies that can 
be funded by unhealthy foods and beverages 
taxes.  
- Dedicating a specific percentage of other 
relevant budgets for health promotion activities, 
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Strategies Implementations Indicators Procedure 
such as treatment services, social activities … 
etc.). 
 
12- Implementing 
National Obesity 
Control Monitoring 
Systems. 
 
- Monitoring adult and 
children's obesity trends as 
crucial aspects of food and 
physical activity environments. 
- Whether or not the 
monitoring system exists in 
KSA. 
- Monitoring all aspects of implementation 
including the regulations, legislation, 
strategies…etc. of fighting obesity in KSA. 
13- Foods taxes and 
subsidies.* 
 
 
- Implementing taxes on fast 
and unhealthy foods and 
beverages.  
- Taxes' percentages 
- Number of food and 
beverage items that apply 
taxes on it.   
 
- Cancelling taxes on healthy food (to make it 
cheaper), and increasing taxes on fast food and 
unhealthy food and drinks. 
Table 10.3: Saudi Arabian Government-Based Obesity Intervention. 
* Based on the results and conclusions of chapter 4,5, and 6. 
‡ Based on the results and conclusions of chapter 9.  
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10.5 Guidelines (these guidelines should be integrated within the above strategies) 
 
10.5.1 Parents Roles (Guidelines) (470-472). 
10.5.1.1 Parents Guidelines for Healthy Eating + Weight Reduction for Their Children: 
1- Fostering healthy food eating habits at home by parents through eating more family 
healthy meals, providing healthy food and limiting the availability of soft drinks, sugar-
sweetened beverages, sugary foods, and non-core food at home. 
2- Parents must consume healthy food themselves, in front of their children, not just provide 
it.  
3- They should encourage their children to have their meals in a sociable atmosphere. 
4- Preventing their children from drinking sugar sweetened drinks, or at least reducing their 
consumption. 
5- Direct verbal encouragements of parents have more effect and influence on children than 
the parents' dieting behaviors.   
6- Letting children follow their appetite without forcing them to eat, so they eat whenever 
they are hungry on their own.  
7- Persuading children to eat all meals, especially breakfast. 
8- Children's daily breakfast should contain nutrient-dense.  
9- Keeping non-recommended foods for children away from them. 
10- Encouraging low-salt foods intake and discouraging energy-dense foods intake, like: fast 
foods, chips, and chocolate. 
11- Parents should always supply their homes with fruits and vegetables. 
12- If a child wanted a fast food meal, it is advised that the whole family eats fast food 
together, but parents are encourager ordering to their children from the ‘healthy meals menu’. 
13- Discussing with their children the benefits of healthy food choices. 
14- Encouraging water consumption instead of sugar sweetened or energy drinks. 
15- Advising them to separate eating from other activities, e.g. watching TV, iPad, mobile … 
etc. 
16- Preventing their children from eating snacks before bedtime, and limiting eating away 
from home, eating from school canteens, and eating while going back home from school. 
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17- Parents are advised to reading the food labels, before bought food items, to avoid eating 
high calorie, high sugar, and foods with a high salt content. 
18- Parents must not use food as a reward or punishment. 
10.5.1.2 Parents Guidelines for Increasing Physical Activity for Their Children: 
1- Parents should limit screen-viewing time and keep screen devices out of children's reach as 
much as they can. 
2-Encouraging children to perform medium to high intensity exercises- continuous or 
throughout the day, for at least one hour a day, such as household tasks, walking to school, 
swimming, running… etc. 
3- Encouraging children to have active daily lives by walking, cycling, skipping and using the 
stairs, and persuade them to do regular physical activities, for example football and 
swimming. 
4- Discouraging children's sedentary behaviors. 
5- Limiting the use of cars as much as they can. 
6- Taking the children's preferences, abilities and strength into consideration when picking 
physical activities. It is also advised to choose fun, recreational and tailored activities for the 
children. 
7- They should support and encourage their children to lead an active life by persuading them 
to be members of sport teams or activity programs, if available, watching and cheering them 
while participating in such activities and playing with them.     
8- Parents should also motivate their children by arranging their home environment to make it 
fit to do physical activities at, such as providing a trampoline, bicycles, a small gym at 
home… etc. 
9- Family try to live at home including backyard.  
10.5.2 School Roles (473, 474) 
The following school roles are based on the current situation and available resources in Saudi 
Arabia's elementary schools. For example, an elementary school only provides foods and 
beverages through its canteens; normally it does not have restaurants or catering services. 
Schools can do the following to help tackling obesity: -   
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1- School sports facilities can serve the community as a whole and children in particular 
through opening after school hours. 
2- Banning the selling of junk food in school canteens and prevent students from bringing it 
to school. 
3- School canteens must only provide healthy meals, snacks, and beverages. 
4- Increasing the time of PE classes, to be 3-4 classes per week and for a minimum of one-
hour duration.  
5- Schools must not use food as a reward or punishment. 
6- Providing students with free water at all times. 
7- Arranging educational health programs to discuss healthy nutrition and physical activity 
with students. 
8- Blending healthy eating habits and physical activity themes with different school subjects. 
9- Giving teachers constant health education training. 
 
10.6 Conclusion 
The current intervention has various components and is adapted to the local context in KSA 
in order to be successful. It is also suitable to the intended culture and environment hence it is 
most likely to be implemented and sustained. Lifestyle interventions depend merely on 
following a healthy diet, changing health behaviors, and performing physical activities. 
Families that have obese children should consider changing the whole family's lifestyle, 
which is a family-based behavior change, to help manage their children weights.  
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CHAPTER 11 – MAIN DISCUSSION AND CONCLUSION 
11.1 Introduction 
This last chapter reviews and provides a summary of the main themes that were presented in 
this thesis. In addition to summarising the findings of the investigations undertaken, the 
limitations, strengths and conclusions of the individual manuscripts are described here. The 
objective is to draw the individual chapters together into one cohesive whole. 
 
11.2 Research Problem 
It is well observed and documented that obesity among children has reached epidemic levels 
among most societies around the world, and Saudi Arabian children are not isolated from this 
rising problem. However, each country has its own social, cultural, and environmental 
characteristics and causes of obesity, so differences between countries may emerge that 
impact on the increasing levels of obesity among their children. The general aim of this thesis 
was to build up an evidence base of factors that can best describe and explain the rate of 
obesity among urban primary school children in KSA. The point of this evidence base is to 
help develop an effective strategy that can help minimise and better manage the obesity rate. 
This thesis attempted to identify what particular socio-demographic, dietary and nutrition 
intake and habits, physical activity, sedentary and urbanised lifestyle, and environmental 
issues wielded the greatest influence on children’s weight status. A review of the research’s 
specific objectives that come under each aim that were articulated in the first chapter is 
provided here: 
Specific objectives to achieve aims 1 and 2:  
- To provide an in-depth investigation of the food habits and consumption trends, in obese 
and normal weight Saudi Arabian children who have urban socio-demographic 
characteristics. 
- To provide an in-depth analysis of the relationship between obesity and fast food 
consumption by comparing urban obese and normal-weight Saudi Arabian children. 
154 
 
- To establish the differences in the consumption frequency of certain food items, and how 
this is related to the occurrence of obesity or normal weight among the study cohort in KSA. 
- To gather data and investigate if variability in physical behaviours determines whether an 
urban Saudi school child will be of normal weight or obese. 
- To obtain information and investigate if ownership and duration of using electronic devices 
determines the weight status, normal weight or obese, in an urban Saudi school-aged child. 
 
Specific objective to achieve aim 3: To obtain more information on: firstly, children and 
parents’ perceptions of their current lifestyle experiences and expectations, and secondly, the 
influence of social factors, the wider community, and environmental contexts.  
Specific objective to achieve aim 4: Create a comprehensive practical intervention strategy 
including guidelines targeting the factors that may cause rising obesity rates in urban Saudi 
children. These factors are largely based on the findings, evidence, and investigations 
conducted in the current thesis.  
 
11. 3 Summary of research with reference to the aims 
In Chapter 2 the literature review considered factors that can lead to obesity. It detailed these 
as deriving from environmental, socioeconomic circumstances, lifestyle behaviours, and 
definitely nutrition. Factors that were reviewed in this chapter included a summary of other 
studies’ investigations and using them in conjunction with the author’s research to building 
an evidence base. The main factors were subsequently reviewed and divided into three groups 
but nonetheless these factors are all interlinked and correlated with each other. Chapter 2 
ended with a review of the obesity interventions among school-age children and what has 
been successful.  
The first and second aims of the thesis were to investigate and identify the evidence regarding 
the associations between weight states and factors that elevate the incidence of obesity by 
comparing normal weight and obese children. To examine which nutrition, food habits and 
consumption trends can be considered as determinants of the rising prevalence of obesity in 
childhood, as discussed and investigated in the published manuscripts in Chapters 4, 5 and 6, 
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the thesis suggests that obese children are consuming more calories per day than they actually 
need. It observed higher calorie intakes among obese boys relative to obese girls, and the 
same thing was observed between normal weight boys and girls, a finding that is consistent 
with another studies (475, 476). 
The current thesis found that parents of obese children seem to be were less concerned with 
both their own and their children health compared to parents of normal weight children. 
Results discovered, for example, that obese parents were keeping non-core food and sugar 
sweetened soft drinks freely available in the home. It is evident there is little chance of them 
reading food labels before the purchase of foods for their children. It also emerged that eating 
habits, such as eating snacks before sleep, eating away from home, eating food from the 
school canteen, eating while going back home, and eating during watching screens, were 
viewed as more desirable in obese children.  
While parents are very important players in obesity intervention among children, this thesis is 
the first to investigate and report parents’ weight states and how these are linked to their 
children in KSA. The manuscript in Chapter 4 was the first to examine if obese Saudi 
Arabian parents were a risk factor for their children becoming obese. In addition, it 
investigated in-depth the roles of parent in many food and dietary habits in both inside and 
outside the home context. In addition, Chapter 4 detailed the sociodemographic 
characteristics and factors for this study’s sample. Sociodemographic factors such as low-
income status, and children with not many close friends, and higher ownership of smart 
‘phones, tablets, and gaming consoles were significantly higher amongst the obese children, 
especially boys.  
The manuscript in Chapter 5 discussed at length the possible relationship between fast food 
consumption and weight status. It found that compared with normal-weight groups of 
children, obese children have more frequent intakes of fast food per week, and preferred 
larger sized meal portions. Interestingly, parents of normal weight children did have a health 
role in this area, in that they are more likely to share fast food meals with their children and 
ordering from a ‘healthy meals menu’ for them. The main reasons for parents taking their 
children to fast food restaurants, especially boys, were the taste of fast foods, child-friendly 
menu, and lastly the cost of meals. A comparative investigation was undertaken between the 
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groups to assess why parents take their children to fast food restaurants, and this was the first 
to be undertaken in the literature. 
In addition, to measure habitual food intake in detail in the children sampled, and to meet the 
specific research aims, an FFQ was used as an effective dietary characteristic measuring tool 
for these children (477). A huge amount of data was analysed for 107 food items. The results 
are discussed in Chapter 6. As in the other chapters’ analyses, frequency differences were 
classified between groups, and stratified by intake according to gender. Results for each food 
item were shown in periods (monthly/weekly/daily) of frequency consumption. Since one 
aim of the current thesis is to provide an effective intervention to create a healthy change in 
diet and food intake among Saudi children, especially obese, therefore an FFQ was 
conducted. It seems to be helping in achieving this aim, because FFQ demonstrated as a 
useful tool for dietary assessment when employed particularly in children who are obese 
(478). 
In addition to meeting aims one and two, differences in the physical and sedentary behaviours 
between normal weight and obese group were examined. As discussed in the published 
manuscripts for Chapters 7 and 8, the thesis showed that obese children, especially boys, 
participate less in physical activity and were more sedentary. Normal weight children were 
very active during most recess breaks and being “active” during PE. They spend less time on 
electronic screen devices and playing video games. Moreover, no relationship was found 
between hours spent watching TV/DVDs/videos, sleeping hours, and weight states for both 
genders, however, investigations in the Chapter 7 published manuscript explored why no 
differences were detected. The best places for all children to undertake PA were at home and 
the school. Despite this being supported by the sociodemographic findings in Chapter 4, 
home environments do in fact lack the space to do physical activity and this was identified as 
a significant risk factor for obesity. 
Therefore, it can be concluded from the above summary, that to achieve the last aim, 
education programs and strategies for obesity prevention in children will need to emphasize 
parents’ roles and responsibilities. Education programs should also focus on providing 
practical tips for modifying eating behaviours, increasing physical activity, and curtailing 
sedentary behaviours. Also, it is evident that education programs need to include topics of the 
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home environment, active parents, healthy foods, fast foods, healthy awareness, and how to 
reduce children watching electronic screens.  
Parents’ perceptions of themselves and their children’s current lifestyle experiences and 
expectations and the influence of social factors, the wider community, and environmental 
contexts was the main third aim of the thesis. This aim was discussed in detail in Chapter 9, 
through asking the parents of children sample about 12 statements covering topics on lifestyle 
and their environment. Obtaining parents’ views is essential for improving and consolidating 
families’ future behavioural intervention programs (388). Parental perceptions also make it 
possible to identify the barriers to lifestyle behavioural changes among parents and their 
children (which occur in the school, in the community, in the family, and other contexts), and 
the factors that facilitate these changes. Most importantly, parental perceptions help identify 
children’s needs, especially the obese, in regard to a lifestyle intervention (479).  
The fourth aim and last aim, of this thesis grew out of the first three and it set out to a 
comprehensive practical childhood obesity intervention strategy. All the findings detailed in 
the previous manuscripts and chapters helped to build this strategy which is reported in 
Chapter 10. The interventions employed take into consideration the modifiable factors 
identified in this thesis and in the literature on this subject. These intervention methods are 
likely to be useful to participating children as they explore the intra- and extra-individual 
factors that affect their efforts to maintain a healthy weight.  
Lastly, specifically for KSA, the current thesis is to the researcher’s knowledge the first to 
test and make a comparison between normal weight and obese boys and girls for the issues 
listed below: 
1- Space, such as a backyard in which to do physical activity and its association with obesity 
among children. 
2- Relationship between parents’ weight status and their children’s weight. 
3- Evidence of relationships between parental consanguinity and childhood obesity. 
4- Childhood obesity and its effect on learning ability at school and social relationships.  
5- Frequent eating or snacking and childhood obesity. 
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7- Detailed comparative investigation of children’s daily dietary habits.  
8- Home and away from home parents’ control their children of diet and behaviours.   
9- Parents’ food purchasing behaviours.  
10- In-depth fast food consumption behaviours including parental influence.  
11- Reasons why parents took their children to fast food restaurants. 
12- Food frequency intake differences by weight states and gender. 
13- Differences in physical behaviours. 
14- Laziness and activeness characteristics and behaviours in children and their link to weight 
states. 
15- Best places for children to undertake PA and why.  
16- Parents’ perceptions of some social, environment, and community factors.  
 
11.4 Main messages 
“Study done by the people and for the people” (480). 
This study aimed to find some solutions for childhood obesity, not only in Saudi Arabian 
children but for all children around the world. The main messages articulated by the current 
thesis are explained in more depth below.   
- Need to consider the barriers 
Unhealthy foods and poor dietary habits, modern lifestyle, which is of an increasingly 
sedentary nature in KSA, especially for school-age children, pose a major public health 
problem. These factors are linked to the high prevalence of obesity and other chronic 
diseases. However, controlling energy intake, eating healthy foods, and maintaining an active 
lifestyle that can sustain significant weight reduction can only done by a few people (481). 
Thus, more information is required concerning the personal, environmental and social 
barriers to physical activity and health dietary habits, especially among Saudi Arabian 
children. This calls for more detailed research on the potential barriers of weight loss 
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practices (482), especially among children. Understanding these will help formulate effective 
interventions.  
- High active strategy 
Evidently, obesity is mainly attributed by modern lifestyles that involve minimal physical 
activity. A sedentary lifestyle from a young age is an established determinant and leads to 
other factors that give rise to more children who are overweight and obese. Therefore, 
children’s obesity intervention programs need to emphasize doing more exercise and thus 
being less inactive. Children should be taught about fun activities that they can do daily 
instead of sedentary activities such as playing computer games and watching television. This 
approach can help to reduced childhood obesity.  
- For an intervention strategy to be effective, sustainable, and have a substantial impact, it 
must be comprehensive 
The current thesis integrated behavioural change strategies for both parents and children with 
environmental policy changes. This provides a sustainable approach through which children 
can attain a health weight and overall good level of well-being (28). Moreover, the current 
strategy incorporated both primary and secondary approaches. The primary interventions 
could be described as targeted and universal. School-based interventions were part of the 
universal approaches used at the community level to stabilize or reduce the average BMI of 
the population. On the other hand, there were selective interventions to meet the needs of 
high-risk individuals. For example, there were family-based interventions and interventions 
developed for children of obese parents. The current approach sought to equip individuals 
with the necessary knowledge and skills, enhance their competence and personal autonomy, 
and ensure they maintain a healthy weight. Secondary interventions were devised for obese 
and overweight children and these approaches were concerned with preventing further weight 
gain and/or reducing body weight (483). Including all the above approaches and methods in 
the intervention could provide an effective outcome.   
- Significance of parents’ awareness of health 
 
While research in KSA is leading to an evidence base regarding childhood obesity 
prevention, the results of this thesis suggest the importance of a healthy home and outside the 
home environment created by the parents. Parents have an important role to play in children’s 
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lives, as they influence their diet and physical activity behaviour (484). Further, evidence 
suggests that prevention programs and initiatives for childhood obesity could be more 
beneficial if they involve parents in the creation of healthy behaviours for the whole family 
(485). This can be made possible by parents being better informed and active in what 
constitutes good health.  
 
- Must consider gender differences  
The current thesis observed gender differences in some dietary habits, nutrition behaviours, 
food intake, physical activity, and sedentary behaviours. This is consistent with the findings 
in studies that examined the gender-nutrition relationship among children and adolescents 
(475, 486-488). Some health-related behaviours differ between genders and could affect a 
person’s eating and activity habits if not managed well early enough. Identifying these gender 
inequalities could help in the formulation of more effective obesity intervention strategies. 
The limited literature regarding gender discrepancies in health-related behaviour, likely 
reflects how difficult and challenging it is to collect and analyse children’s dietary data (476). 
Therefore, more studies concerning these gender differences are necessary for a better 
understanding of the factors underlying behavioural change. As such, they can help in the 
optimisation of health promotion interventions (489). The current study contributes to the 
understanding of strategies for the prevention of childhood obesity and being overweight. 
The study’s findings reveal the importance of gender-focused health interventions and how 
they are and should be implemented.  
- Obesity intervention needs a coordinating body to work smoothly and effectively, and future 
childhood obesity interventions programs should include both pre- and post-assessments 
Obesity results from the interactions of individual behaviours and the surrounding 
environment (490). This means that obesity prevention is termed as a primary intervention 
and government legislation should seek to provide a healthy environment where children and 
other community members are encouraged to stay active and maintain a healthy diet. This 
approach would eliminate the need for secondary and tertiary interventions. Findings of the 
current study indicate that to some extent the Saudi Arabian government authorities have not 
made enough effort to deal with primary prevention of obesity.  
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The prevalence of obesity in the Gulf countries, including KSA, was attributed to certain 
factors concerning the role of governmental authorities in these nations (491). These factors 
include: inadequate consumer education, the lack of effective and implemented nutrition 
policies and strategies, weak protection regulations, the population’s failure to receive 
adequate education or learn about food safety and nutrition, and ongoing collaboration and 
coordination issues between the relevant national authorities (491). Typically, Middle East 
government agencies have also not established proper relationships with community 
organizations in order to promote healthy lifestyles to stop obesity in children (444). 
Governments are of great value for the promotion of healthy lifestyles in that they control the 
physical environment within which the people reside, exercise power over public transport, 
and initiate policies that affect people’s choice of food, drinks, and activities (490). 
Therefore, the government of Saudi Arabia is central to taking the lead on the issue of obesity 
in children.  
While in the recent past, KSA has established some PA initiatives to promote active living 
among its people (492), however, it seems that these initiatives are fragmented and only help 
achieve short-term physical activity. It is also difficult to obtain adequate information about 
these initiatives. The lack of coordination is a major problem in the implementation of these 
initiatives. Therefore, as suggested in this thesis, the Saudi government should establish a 
coordinating body that will be responsible for synchronizing and harmonizing initiatives and 
activities. In addition, future childhood obesity interventions programs and initiatives should 
include both pre- and post-assessment intervention schemes to better evaluation of the impact 
made by the intervention. 
 
11.5 Research strengths and limitations 
The current study has many novel aspects: it was conducted in a society that has undergone 
massive lifestyle changes in recent years due to economic modernisation. The price for this 
has been the emergence of a high rate of obesity and overweight, especially among children, 
but, unfortunately, only very limited contemporary research exists on factors that may 
contribute to the problem.  
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This study investigates in much detail the food habits and food consumption trends in 
different urban socio-demographic contexts of obese and normal weight Saudi Arabian 
children. Information gathered during this research has great potential to add to the limited 
data about dietary behaviours, nutrition, and food consumption factors in a society 
undergoing a nutrition transition (493, 494). Investigations were concentrated on cultural, 
social, and other aspects in the Saudi Arabian population. As the study was specifically 
focussed on school-age children, the roles of parents and or guardians were considered to be 
important. 
This study was mainly conducted in Riyadh and the results may not be applicable to other 
regions of KSA, but they are nonetheless very representative of Riyadh’s population which is 
typically made up of inhabitants from all different provinces. Thus, it was a statistically good 
choice to provide a wider demographic representation. 
The study has a unique design with respect to the selection of the representative sample; a 
sample that was large and statistically valid. Current thesis includes measurements of height, 
weight, WC, and body fat percentage in all children and the response rate could be 
considered high for such a school-based analysis. The weight, height, age and BMI for most 
parents/guardians were recorded.  
This thesis used the BMI cut-off values defined by the CDC to define normal weight and 
obesity (151) among its sample. While there are specific Saudi Arabian growth charts for 
children and adolescents (495), CDC are highly established, and there are more conservative 
estimates for obesity especially for children 2 years and older (496). Moreover, there is 
unfortunately no Saudi Arabian fat percentage reference chart. So, if the current thesis used 
the Saudi Arabian growth chart as a cut-off value, it should be noted that this could lead to an 
inconsistent body composition assessment. 
The study’s cross-section design may be a limitation, so caution is required with respect to 
interpretations related to causality and directionality. Any associations or relationships 
documented in the analysis would not be interpreted as causal. However, the study cohort 
was clearly identified and selected. This helped to minimize the risk of bias associated with 
unblinded interviews. While some study variables appear to be more significant in boys than 
girls, all variables appear significant between groups.  
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Despite the data in this study being mostly self-reported, which is prone to error and can lead 
to the problem of recall and social desirability bias, most of the questions used to collect the 
study data did originate from previously validated measures. Furthermore, data on children’s 
behaviours were collected from parents, which is suggested for children less than 12 years of 
age (497). Prompt cards were employed to help their understanding of the questions and 
improve response accuracy. The researcher made every effort to minimise any possible over- 
or under-reporting by the participants. The questionnaire was sent to the family to be 
completed at home, great care was taken in ensuring that its purpose was straightforward and 
simple to understand. Here the researcher went to great lengths to explain the questionnaire 
items through a detailed informed consent form and participant information sheet. The 
researcher also provided a direct contact number and encouraged all participating parents to 
contact him if any questions were unclear or other concerns emerged.  
One of the limitations of the current thesis was the self-report on body weight and height by 
parents. However, as the study was questionnaire-based, and requested to be filled in by the 
parent(s) at home, this was at times difficult to do for the researcher when visiting each home 
individually to anthropometrically measure parents. Nevertheless, self-report of weight and 
height that was done by parents seemed to be reasonable as the results and analysis of this 
issue were rational. The thesis results clearly found that obese children had parents with 
higher weight and BMI compared to parents of normal weight children, which agrees with 
the current evidence base (176, 177, 498). 
In addition, since some dietary habits such as fast food or sweets consumption and sedentary 
behaviours (for instance looking at mobile screen devices) are perceived to be unhealthy, it 
may be selectively under-reported and/or misreported due to the stigma of obesity and the 
young age factor (251, 499). In girls, who can be more sensitive than boys about their weight 
status, there may be a possibility of bias. Participants’ parents were asked about their role in 
their child’s intake from fast food restaurants and other outside home foods, even if the 
children chose the fast food meal themselves. Justifiably, it is challenging to accurately 
record the choices of the young participants under parental care if they ate at fast food chains 
without their parent/guardian. Data were gathered from self-reporting, not from actual 
purchase data, with the possibility that some results ‘may also have been influenced by social 
desirability bias’s (500). 
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The study did not investigate the duration of PA. As it used self-report questionnaires, this 
could have led to an over and/or under-reporting of physical and "structured" activities (501); 
in addition, missing and clearly inaccurate estimates of PA duration were reported. However, 
among youth, questionnaires can accurately determine the mode of activity, as well as the 
frequency-related behaviours, and therefore, able to capture qualitative data (502, 503). It 
would be better to use objective measures of physical activity such as pedometers, as this 
would have led to more accurate estimates of physical activity durations in children. 
However, it is acknowledged that the use of such devices may be financially, logistically, and 
time-wise challenging in large sample studies, such as in the current thesis.  
Previous research studies reveal that sedentary and PA behaviours should be deemed distinct 
constructs; evaluations in one field should not necessarily be applicable as markers of the 
other (504). This emphasizes the need to examine these links separately in pre-adolescent 
children (505). It does support the notion that increased sedentary behaviours are related to 
BMI more than physical activities for a pre-adolescent age’s group (506). Consequently, the 
important role of each factor (physical activity versus sedentary behaviours) needs to 
recognised, which emphasises the urgency to investigate these links separately (505). Current 
understanding of what predicts sedentary lifestyles in children still remains some way behind 
that concerning physical activities (507). Therefore, the current study’s data and analysis 
make an important contribution to the relevant evidence base.  
The intervention strategy practices outlined in this thesis can be considered as a 
multidisciplinary approach, comprehensive, and applicable which support the country’s 
Vision 2030 (508). Many previous studies conducted in KSA concerning issues raised here 
call for the importance of implementing a strategy and plan to combat rising rates of obesity 
in the country. To date, however, a comprehensive strategy has not been developed by these 
studies and they make at best only general recommendations and suggestions.  
 
11.6 Recommendations 
It can be concluded that the intensive strategy that was described in Chapter 10 was a 
collection of recommendations for most settings. Although obesity prevention interventions 
should be conducted in all settings, schools provide the best environment for obesity 
interventions because children develop dietary and physical activity habits when young. 
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Interventions that are located in the school seek to reduce children’s BMI by promoting 
physical activity and encouraging a healthy diet. Physical activity habits can be transformed 
by introducing different activities that last longer. On the other hand, greater vegetable and 
fruit intake with reduced consumption of sugar sweetened drinks is highly significant in 
transforming nutrition behaviours, especially in children. 
Parents play a significant role in the implementation of health interventions for their children, 
both at home sitting and also in participation in school-based interventions. Schools should 
ensure that parents participate in the prevention initiatives and programs for childhood 
obesity. Moreover, it is advisable that parents are involved in schools to help lower the rate of 
obesity among their children. Adequate education is necessary for matters surrounding body 
composition, weight and overall health (509). Parents should be exposed to obesity-related 
health issues and better informed about exercise and healthy diet. The first step to achieving 
the desired change in diet is a change in attitude. While attitude change occurs only 
gradually, parents should be equipped with all the information they need to improve their 
children’s lifestyles (509-511).  
Aside from parents, teachers are integral to the successful implementation of obesity 
prevention programs. They can offer lessons to students about maintaining an active lifestyle 
and eating healthy foods. It suggests that teachers undertake an obesity prevention curriculum 
that they can implement in the classroom. Other professionals who should be included in the 
programs as resources include sport specialists, public health educators, social workers, and 
dietitians. Notably, the Ministry of Education in Saudi Arabia, together with other relevant 
ministries, should actively involve in the development of this school-based program.  
It is not new to emphasize education, since many past studies have explored the importance 
of it in dealing with the obesity problem, however, education with added urgency needs to be 
considered nationally (183, 512). Education of children is vital as it enables them to care 
about their health and help promote it (509); doing so will reverse the obesity epidemic 
among children. It is important for children to engaging in regular physical activity to avoid 
obesity. However, the findings of the current thesis illustrate that PA (both MVPA and VPA) 
was too infrequent and did not curtail obesity, particularly in girls. These findings are 
consistent with one study (513) that shows minimal rates of physical activity in the KSA, 
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with only a small number of Saudis (aged above 15) participating in any form of physical 
activity. Children have difficulties in becoming physically active due to the country’s weather 
and culture, coupled with other lifestyle factors. However, they should not be excused. Saudi 
Arabian authorities should consider developing public physical activity facilities that are very 
focused on the children, culturally appropriate, and weather-controlled (such as indoors).  
The findings reveal that children should be encouraged by their parents to remain active 
during their free time at home. This, to some extent, is difficult to achieve in KSA because 
the climate makes it necessary to have indoor facilities and there are limited outdoor 
facilities. Segregated facilities, especially for the girls, are barely available. They would, 
preferably include a “backyard” at home as most children would preferably use it, or if not 
available, have access to indoor spaces with inexpensive equipment and simple items like soft 
balls, skipping ropes, bats and balls, etc. These items should be enough for most children. 
Importantly parents should offer support and encouragement.  
The government of Saudi Arabia should create a national database of children’s weight states. 
This would be done by conducting a national survey similar to the national surveys in 
developed countries, to obtain data on diet, waist circumference, BMI, and physical activity. 
The national database would be used to identify areas of concern and determine best 
practices. Conducted periodical future research is needed, and should delve deeply into 
families, parents and the home environment. Research should examine how schools in KSA 
promote nutrition and physical activity. Which schools depict the best practices in dealing 
with this overwhelming health issue? How can schools throughout the country apply these 
best practices? These would be some of the question’s researchers will need to address in 
future studies.  
The current research provides future research opportunities in many areas. For example, it 
would especially be beneficial to conduct a similar study but on a larger scale. As such, the 
research could be like a national project carried out in all the country’s rural and urban areas 
while taking into consideration cultural and geographical differences, as well as social 
groupings. It is furthermore advisable to continue studying young children because eating 
patterns and habits develop in their formative years, and during this period children begin to 
show intractable weight problems (514). While obesity prevention among school aged 
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children was the focus of this thesis, however, it is important to address obesity interventions 
at early childhood as soon as possible, before the progress of obesity among primary school 
children. Intervention among infant and preschool children is important.  
Lastly, the interventions should incorporate individual strategies for behaviour change with 
the changes in policy and the environment, in order to make a significant impact on the health 
and well-being of children. Again, as stated before, both baseline and post-intervention 
assessments should be conducted for better evaluation of the impact made by the 
intervention. 
11.7 Conclusion 
Childhood obesity is a major problem globally, doubling the disease burden in developing 
countries such as KSA. Issues arising out of obesity have reached epidemic levels and their 
consequences cannot be neglected any longer. They are leading to many chronic diseases and 
serious health conditions, which will in turn lead to massive pressure on the economic and 
health states of people and impede on the health sector’s ability to deal with the problems. 
Studies and this thesis have confirmed that obesity among Saudi population, especially 
children, is a public health problem. A consequence of obesity in KSA is that it is now a 
major public health priority for the medical industry, and so urgent solutions and policies are 
required. At the core of health promotion strategies is community involvement, which gives 
people the chance to identify their needs and formulate sustainable solutions on their own. 
There is a need for a comprehensive national program in the country to prevent and control 
obesity, not only among children but also among Saudis in all age groups.  
A comprehensive approach entails a multilevel strategy that begins at home, with activities 
such as raising awareness among parents about obesity issues. This approach should include 
strategies that promote a physically active lifestyle and the adoption of heathy dietary 
patterns. Since the fast food industry is one of the major offenders in causing obesity, strict 
legislation needs to be implemented properly to ensure that fast food does not become junk 
food. Schools in Saudi Arabia should also emulate other countries by being at the forefront to 
address childhood obesity.  
Collaborative efforts between government agencies, communities and non-governmental 
organisations are required to address the problem. Gender inequality issues should also be 
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addressed because they pose a structural limitation in ensuring that children, especially girls, 
achieve health and a good nutritional status. Children need encouragement to maintain a 
healthy lifestyle including participating in physical activity as a way of preventing and 
reducing obesity and the accumulation of excess weight. Children and adolescents from both 
genders should also have access to community health infrastructures, including those that 
boost physical activity. To consolidate this, health and social service providers, together with 
policy-makers, should strive to formulate services and policies that encourage people to 
participate in health promotion activities such as nutrition programs and physical activity. If 
obesity in children is left untreated and not prevented, it will continue to shorten the longevity 
of people, increased their morbidities from many chronic diseases, and hasten their mortality. 
The disease of comfort will become a disease of utter disaster. 
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Obesity Prevention Interventions in Saudis Children- Building the 
Evidence Base Questionnaire 
          Today:-                         Date:-      /       /  
Dear Parents and Child:- 
This questionnaire is for children (Boys & Girls) whose age between (9.00 and11.9 years 
only), and is aiming to assess some life style habits and the factors that are effect on it. It will 
include questions regarding your dietary habits, physical behaviors, and some external factors 
that may be affect children healthy life. So kindly answers all the following questions as 
accurately as possible by ticking the box that represents your choice and reflect activity and 
behaviors in a typical usual doing. Please notes: - all the information that will provide is 
strictly confidentiality and it will be only used for research purposes. 
___________________________________________________________________________ 
First – General Information (Includes the Socio-demographic Factors):- 
 
 
1- Study conducted At:-  
• Hospital (Name of Hospital: - ………………………………….). 
• At Home. 
• At School (Name of School: - …………………………………). 
 
2- Child Age: -   Years     Months       
DOB    /        /  200 
 
 
 
3- Sex:-       
o Male          
o Female      
 
    Official use 
only 1 
2 
3 
 
 
 
 
1 
2 
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4- Child Father’s Education Level:-    
o Illiterate                            
o Read and Write.               
o Elementary School. 
o Secondary School. 
o High School. 
o Diploma. 
o Bachelor’s Degree. 
o Master’s Degree. 
o Doctorate. 
 
5- Father Work:-    
o Yes.    
o No. 
 
6- Child Mother’s Education Level:- 
o Illiterate. 
o Read and Write.     
o Elementary School. 
o Secondary School. 
o High School. 
o Diploma. 
o Bachelor’s Degree. 
o Master’s Degree. 
o Doctorate. 
 Official use only 
 1 
2 
3 
4 
5 
6 
7 
8 
9 
 
 
1 
2 
 
 
1 
2 
3 
4 
5 
6 
7 
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7- Mother’s Work:-    
o Yes.    
o No. 
 
8- Is the child parent’s is consanguinity? 
o Yes.    
o No. 
 
9- Family Home Type: -  
o Villa          
o Unit         
o Floor          
o Apartment         
o Others: - Please Specify ………. . 
 
10- Is the Family Home:- 
o Rented 
o Owned 
 
11- Is the Home has an appropriate spaces for child to do a physical 
activities? 
o Yes.    
o No. 
 
12- Family monthly income: -   
o Less than 5000 S.R.                           
o Between 5000 & 10000 S.R. 
o Between 10000 S.R. & 15000 S.R.   
o More than 15000 S.R. 
Official use only 
 
1 
2 
 
1 
2 
 
1 
2 
3 
4 
5 
 
1 
2 
 
1 
2 
1 
2 
3 
4 
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13-  School Type that Child Attend:-     
o Governmental    
o Private  
 
14- Child Grades Earned At School:-    
o Excellent     
o Very Good     
o Good    
o Medium   
o Poor.  
 
15- Is the child has (many) friends:-       
o Yes      
o No 
 
16- If the answer was yes to the previous question, does he/she have a 
good relationship with his/her friend?       
o Yes     
o No 
 
17- Number of child siblings:-   
o Zero 
o 1 to 2      
o 3 to 4   
o 5 or more  
 
 
Official use only 
 
1 
2 
 
1 
2 
3 
4 
5 
1 
2 
 
1 
2 
 
1 
2 
3 
4 
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18- Rank among siblings: -    
o First  
o Second   
o Third    
o Fourth   
o < Fifth.   
o Last Child.  
19-  Does the Child have the following devices:- (You can circle more than 
one)  
o Mobile Phone    
o iPad    
o iPod   
o PlayStation   
o Xbox    
o  Other Specify:-……      
 
 
 
 
 
 
 
 
 
 
Official use 
only 
 
1 
2 
3 
4 
5 
6 
1 
2 
3 
4 
5 
6 
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Second – Measurements 
 
- Child:- 
1- Weight (kg) =     .      
2- Height (cm) =   1-   .       2-   .  
3- Waist circumference (cm) =    .      
4- Skin-fold thickness measures =       Or    Percent of Body Fat   …….. 
 
 
- Parents:- 
1- Mother’s    Age =    Years             
                  Height (cm) =      .                
                  Weight (kg) =      .      
 
2- Father’s      Age =      Years          
                   Height (cm) =    .          
                   Weight (kg) =    .      
 
 
 
 
 
228 
 
Third – Food Habits Questionnaire (Includes the 24-hr Food Recall) 
 
First: - Frequency of eating habits:-  
No. Question 
 
Frequency 
Rarely 1 to    
2/ week 
3 to 
4/week 
5 to 
6/week 
Daily 
1 How often does the child eat 
Breakfast? 
   
     
2 How often does the child eat a snack 
between Breakfast and Lunch?   
 
     
3 How often does the child eat Lunch?   
 
     
4 How often does the child eat a snack 
between Lunch and Dinner?   
 
     
5 How often does the child eat Dinner?   
 
     
6 How often does the child eat a snack 
before sleep? 
 
     
7 How often does the child eat with 
his/her family? 
 
     
8 How often does the child eat away 
from home? 
 
     
9 
 
Child eating during watching (TV, 
DVD/Video, mobile phone, the tablet 
… etc.)? 
     
 
Second: - General food habits questions:- 
 
1- Where normally does the child eat his/her breakfast?        
o At Home       
o At School 
 
2- Does the child bring a food from home when he/she go to the school?   
o Yes     
o No   
 
Official use 
only 
 
1 
2 
1 
2 
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3- Does the child eat during school breaks?              
o Yes    
o No 
4- Does the child eat from school canteen?               
o Yes    
o No 
5- Does the child eat a food while he/she going back to home after finishes the school?   
o Yes    
o No   
6- Do “The Parent” normally read the “Food Labels” when you buy any food product to 
your child? 
o Yes      
o No 
7-  Who normally prepare the food for child at home? 
o Mothers 
o Housemaids  
o Fathers 
o The Child him/her self 
 
8- Are you keeping Soft drinks to be available in the home fridge at all times for your 
child? 
o Yes 
o No 
9- Also, are you normally keeping (chips, biscuit, sweets … etc.) to be available at home 
at all times for your child? 
o Yes 
o No 
Official Use 
only 
1 
2 
1 
2 
1 
2 
 
1 
2 
1 
2 
3 
4 
 
1 
2 
 
1 
2 
230 
 
 
Third: - 24-hr Food Recall Form:- (Please list all what the child eat and drinks in one day 
“week days”) 
 
Meal Food/Beverage 
Item 
Amount Or Serving 
Size 
Place Extra 
Notes 
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Fourth – Food Frequency Questionnaire (FFQs) 
Please fill in one box for each food item listed (Tick ✔ the appropriate box) (Add any food and its measure if not listed under each food groups) 
Average times eaten in the last 12 months  
 Monthly or less Weekly Daily 
O
ff
ic
ia
l 
U
se
 O
n
ly
 
 
Food 
 
Measure 
 
Never 
<1 
times/ 
months 
1-3 
times/ 
months 
1 
times/ 
week 
2-4 
times/ 
week 
5-6 
times/
week 
1 
times/ 
day 
2-3 
times/
day 
+4 
times
/day 
1- Meat, Chicken, Fish, and Eggs:- Official Use 1 2 3 4 5 6 7 8 9 
Meat (e.g. lamb, goat, camel, beef) 2 Ounces = 60 g = Size of child palm = ¼ cup          1 
Chicken, Turkey, Duck 2 Ounces = 60 g = Size of child palm = ¼ cup          2 
Fish includes Tuna 3 Ounces = 100 g = 1 small can of Tuna          3 
Steak or chops 2 Ounces = 60 g = Size of child palm = ¼ cup          4 
Beef sausages, hot dog 1 medium size sausage           5 
Mince meat 2 Ounces = 60 g = ¼ cup          6 
Peperoni meat 5 Slices = 1 ounce = ¼ cup slices           7 
Roast, BBQ or steamed chicken, turkey, 
duck 
2 Ounces = 60 g = Size of child palm = ¼ cup          8 
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Average times eaten in the last 12 months  
  Monthly or less Weekly Daily 
O
ff
ic
ia
l 
U
se
 O
n
ly
 
 
Food 
 
Measure 
 
Never 
<1 
times/ 
months 
1-3 
times/ 
months 
1 
times/ 
week 
2-4 
times/ 
week 
5-6 
times/
week 
1 
times/ 
day 
2-3 
times/
day 
+4 
times
/day 
1- Meat, Chicken, Fish, and Eggs (continued):- Official Use 1 2 3 4 5 6 7 8 9 
Nuggets, Crumbed fried Chicken, 
tenders 
3 nuggets = 60 g =  ¼ cup          9 
Fried Chicken (e.g. KFC) 1 leg = half chest          10 
Shellfish, not fried (shrimp, lobster, 
crab and oysters) 
3 Ounces = 100 g          11 
Liver, Kidney 2 Ounces = 60 g = Size of child palm = ¼ cup          12 
Burger meat or chicken 1 meat slice = 2 Ounces = 60 g          13 
Baked Bean (also Foul, Adas … etc.) 1/2 cup = 120 grams          14 
Eggs or egg dishes 2 Eggs          15 
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Average times eaten in the last 12 months  
 Monthly or less Weekly Daily 
O
ff
ic
ia
l 
U
se
 O
n
ly
 
 
Food 
 
Measure 
 
Never 
<1 
times/ 
months 
1-3 
times/ 
months 
1 
times/ 
week 
2-4 
times/ 
week 
5-6 
times/
week 
1 
times/
day 
2-3 
times/
day 
+4 
times/
day 
2- Dairy Foods:- Official Use 1 2 3 4 5 6 7 8 9 
Full fat cow’s milk (or Laban) 1 cup = 1 glass = 250 ml          16 
Low fat cow’s milk (or Laban) 1 cup = 1 glass = 250 ml          17 
Skimmed cow’s milk (or Laban) 1 cup = 1 glass = 250 ml          18 
Soya Milk 1 cup = 1 glass = 250 ml          19 
Flavored Milk (e.g. Chocolate, 
Strawberry, Banana)  
1 cup = 1 glass = 250 ml          20 
Natural yogurt ¾ cup = 180 g = 6 ounces          21 
Flavored yogurts ¾ cup = 180 g = 6 ounces          22 
Cream (all types) 1 table spoon = 15 g = ½ ounce          23 
Full fat cream cheese  1 table spoon = 15 g = ½ ounce          24 
Spread Cheese 1 table spoon = 15 g = ½ ounce          25 
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Cheddar-type cheese 4 x 3 x 2cm cube = 40g           26 
Average times eaten in the last 12 months 
 Monthly or less Weekly Daily 
O
ff
ic
ia
l 
U
se
 O
n
ly
 
 
Food 
 
Measure 
 
Never 
<1 
times/ 
months 
1-3 
times/ 
months 
1 
times/ 
week 
2-4 
times/ 
week 
5-6 
times/
week 
1  
times/ 
day 
2-3 
times/
day 
+4 
times/
day 
2- Dairy Foods (Continued):- Official Use 1 2 3 4 5 6 7 8 9 
Slices chees or similar (e.g. kiri chees) 1 slices = 1 piece          27 
Cottage cheese, ricotta cheese 1 table spoon = 15 g = ½ ounce          28 
Ice-cream (any type) ½ cup = 120 g = 4 ounces          29 
Butter, dairy blend 1 tea spoon = 5 g           30 
Grain (cereal) foods:- 
White bread (Any types) 1 slice = 1 medium roll = 40 g          31 
Wholmeal bread, Brown, granary (Any 
types)  
1 slice = 1 medium roll = 40 g          32 
Pancakes, French toast and waffles 1 pancake = 1 piece          33 
Cake, muffin, croissant  1 medium piece = 35 g          34 
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Average times eaten in the last 12 months  
 Monthly or less Weekly Daily 
O
ff
ic
ia
l 
U
se
 O
n
ly
 
 
Food 
 
Measure 
 
Never 
<1 
times/ 
months 
1-3 
times/ 
months 
1 
times/ 
week 
2-4 
times/ 
week 
5-6 
times/
week 
1 
times/ 
day 
2-3 
times/
day 
+4 
times/
day 
3- Grain (cereal) foods (continued):-  Official Use 1 2 3 4 5 6 7 8 9 
Breakfast cereal (Unsweetened e.g. 
Cornflakes, Weetabix) 
1 cup = 45 g = 1 bowl          35 
Breakfast cereal (Sweetened e.g. Frosties, 
Coco Pops … etc.) 
1 cup = 45 g = 1 bowl          36 
Muesli (all types) ¾ cup = 30g = 1 small bowel          37 
Rice (Cooked) ½ cup = 75-120g = 8 table spoon          38 
Pasta cooked any type includes noodles ½ cup = 75-120g = 8 table spoon          39 
Jareesh, Qursan, Margoog ½ cup = 75-120g = 8 table spoon          40 
Plain Biscuits (unsweetened) 3 small pieces = 35 g          41 
Plain Biscuits (sweetened or fitted) 3 small pieces = 35 g          42 
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Average times eaten in the last 12 months 
 Monthly or less Weekly Daily 
O
ff
ic
ia
l 
U
se
 O
n
ly
 
 
Food 
 
Measure 
 
Never 
<1 
times/ 
months 
1-3 
times/ 
months 
1 
times/ 
week 
2-4 
times/ 
week 
5-6 
times/
week 
1 
times/ 
day 
2-3 
times/
day 
+4 
times/
day 
4- Fruits (fresh, frozen, canned, dried):- Official Use 1 2 3 4 5 6 7 8 9 
Apple, Pear 1 medium           43 
Orange, mandarin, grapefruit 1 medium           44 
Banana 1 medium           45 
Mango 1 medium           46 
Pineapple 3 small slices          47 
Peach, nectarine, plum, apricot 2 small          48 
Melon (e.g. watermelon, rock melon) 3 small slices          49 
Fruit Salad, mixed fruit 1 Cup           50 
Dried Fruits-all types (e.g. sultanas, apricots) 30g = 4 dried apricot halves, 1½ tbsp. spoons 
of sultanas 
         51 
Dates (any type) 3 medium           52 
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Average times eaten in the last 12 months  
 Monthly or less Weekly Daily 
O
ff
ic
ia
l 
U
se
 O
n
ly
 
 
Food 
 
Measure 
 
Never 
<1 
times/ 
months 
1-3 
times/ 
months 
1 
times/ 
week 
2-4 
times/ 
week 
5-6 
times/
week 
1 
times/
day 
2-3 
times/
day 
+4 
times/
day 
5- Vegetable (fresh, frozen, canned):- Official Use 1 2 3 4 5 6 7 8 9 
Green/mixed salad (e.g. lettuce, tomato, 
cucumber, onion … etc.) 
1 cup = 1 bowl          53 
Green salad (e.g. Spanish, lettuce, green 
leaf, Parsley, Arugula… etc.)  
1 cup = 1 bowl          54 
Mixed cooked vegetables ½ cup = 1 medium bowl          55 
Vegetable broth ½ cup = 1 medium bowl          56 
Potato cooked without fat (e.g. boiled, 
mashed, dry baked) 
½ cup = 1 medium potato          57 
Potato cooked with fat (e.g. chips, French 
fries, wedges) 
½ cup = 1 medium potato          58 
Carrots 1 medium          59 
Pumpkin ½ cup = 1 medium bowl          60 
Green peas ½ cup = 1 medium bowl          61 
Green beans ½ cup = 1 medium bowl          62 
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Average times eaten in the last 12 months 
 Monthly or less Weekly Daily 
O
ff
ic
ia
l 
U
se
 O
n
ly
 
 
Food 
 
Measure 
 
Never 
<1 
times/ 
months 
1-3 
times/ 
months 
1 
times/ 
week 
2-4 
times/ 
week 
5-6 
times/
week 
1 
times/
day 
2-3 
times/
day 
+4 
times/
day 
5- Vegetable (fresh, frozen, canned) (continued):- Official Use 1 2 3 4 5 6 7 8 9 
Zucchini, eggplant, squash ½ cup = 4 pieces = 1 medium bowl          63 
Tomato (Fresh, canned, dried) 1 medium          64 
Cucumber 1 medium          65 
Capsicum ½ cup          66 
Corn ½ cup = 1 medium corn = 1 medium bowl          67 
Onion ½ cup = 1 medium onion          68 
Mushroom (Any type) ½ cup = 1 medium bowl          69 
Green or red peppers ½ cup = 1 medium bowl          70 
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Average times eaten in the last 12 months  
 Monthly or less Weekly Daily 
O
ff
ic
ia
l 
U
se
 O
n
ly
 
 
Food 
 
Measure 
 
Never 
<1 
times/ 
months 
1-3 
times/ 
months 
1 
times/ 
week 
2-4 
times/ 
week 
5-6 
times/
week 
1 
times/
day 
2-3 
times/
day 
+4 
times/
day 
6- Baked Goods, Sandwiches, Soup, and Snacks  Official Use 1 2 3 4 5 6 7 8 9 
Meat or chicken pie or calzone 1 medium size = 1 piece           71 
Pizza 1 Slice of medium pizza = 133g          72 
Hamburger (Any type) 1 small burger          73 
Chicken Roll “Shawarma” 1 roll          74 
Falafel Roll 1 small roll          75 
Pre-pared Sandwich (e.g. lusine) 3 small pieces          76 
Chocolate including chocolate bars (e.g. 
Mars, Bounty … etc).  
1 Bar normal size          77 
Donuts (any types) 1 Donut          78 
Nuts 30 g = 1 ounce           79 
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Average times eaten in the last 12 months 
 Monthly or less Weekly Daily 
O
ff
ic
ia
l 
U
se
 O
n
ly
  
Food 
 
Measure 
 
Never 
<1 
times/ 
months 
1-3 
times/ 
months 
1 
times/ 
week 
2-4 
times/ 
week 
5-6 
times/
week 
1 
times/
day 
2-3 
times/
day 
+4 
times/
day 
6- Baked Goods, Sandwiches, Soup, and Snacks 
(continued):- 
Official Use 
1 2 3 4 5 6 7 8 9 
Plain popcorn (no butter) or low fat one 8 handfuls = 1 small bag          80 
Buttered or regular microwave popcorn 8 handfuls = 1 small bag          81 
Flavored popcorn (such as caramel 
popcorn … etc)  
8 handfuls = 1 small bag          82 
Cream soups such as chowders, potato, 
cheese, and chicken 
½ cup = 1 medium bowl          83 
Oats soup ½ cup = 1 medium bowl          84 
Tomato soup ½ cup = 1 medium bowl          85 
Bean soups such as pea, lentil and black 
bean 
½ cup = 1 medium bowl          86 
Vegetable soup ½ cup = 1 medium bowl          87 
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Average times eaten in the last 12 months  
 Monthly or less Weekly Daily 
O
ff
ic
ia
l 
U
se
 O
n
ly
 
 
Food 
 
Measure 
 
Never 
<1 
times/ 
months 
1-3 
times/ 
months 
1 
times/ 
week 
2-4 
times/ 
week 
5-6 
times/
week 
1 
times/
day 
2-3 
times/
day 
+4 
times/
day 
7- Sugar, Spreads and Dressing Official Use 1 2 3 4 5 6 7 8 9 
Sugar, honey, syrup (including in coffee, 
tea, cereal and/or any foods) 
1 table spoon = 15 g          88 
Jam, marmalade, Jelly 1 table spoon = 15 g          89 
Peanut butter, other nut spreads 1 table spoon = 15 g          90 
Oil and vinegar dressing 1 tea spoon = 5 g          91 
Nutella spread 1 table spoon = 15 g          92 
Tahini 1 table spoon = 15 g          93 
Mayonnaise, other creamy dressing 1 tea spoon = 5 g          94 
Olive oil 1 tea spoon = 5 g          95 
Ghee 1 tea spoon = 5 g          96 
Ketchup 1 table spoon = 15 g          97 
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Average times eaten in the last 12 months  
 Monthly or less Weekly Daily 
O
ff
ic
ia
l 
U
se
 O
n
ly
 
 
Food 
 
Measure 
 
Never 
<1 
times/ 
months 
1-3 
times/ 
months 
1 
times/ 
week 
2-4 
times/ 
week 
5-6 
times/
week 
1 
times/
day 
2-3 
times/
day 
+4 
times/
day 
8- Drinks Official Use 1 2 3 4 5 6 7 8 9 
Fresh Fruits juice (100%)  1 cup = 250 ml            98 
Fruits juice drinks (e.g. 35%) 1 cup = 250 ml          99 
Cordial (e.g. blue or pink cocktail, 
SUNTOP, AlRabie … etc.) 
1 cup = 250 ml           100 
Regular soft drinks (Coke, Pepsi, 
7Up...etc.) 
1 cup = 250 ml = 1 can           101 
Low calorie soft drinks (Diet Coke, Diet 
Pepsi, and Diet 7Up … etc).   
1 cup = 250 ml = 1 can          102 
Energy Drinks (Red Bull, Power Horse … 
etc.) 
1 cup = 250 ml = 1 can          103 
Arabic Coffee 1 small cup = 6 fluid ounces           104 
Coffee with milk (e.g. capuchino … etc.) 1 small cup = 6 fluid ounces          105 
Tea (sweetened) 1 medium cup          106 
Water (Tap, bottled) 1 cup = 250 ml            107 
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Fifth – Fast Food Restaurants Questionnaire 
 
 
1- Frequency of eating from fast food restaurants/week? 
o Rarely or None             
o 1 - 2  times/week           
o 3 - 4  times/week 
o 5 – 6 times/week           
o Daily              
 
2- Eating fast food/week outside home 
o Yes 
o No 
 
3- If the answer was “Yes” to the previous question, how often does the child eat 
outside home? 
o  Rarely          
o 1 - 2  times/week           
o 2 - 4  times/week 
o 5 – 6 times/week           
o Daily              
 
4- Eating fast food/week inside home 
o Yes 
o No 
 
   Official use 
only  
1 
2 
3 
4 
5 
 
1 
2 
 
 
1 
2 
3 
4 
5 
 
1 
2 
 
 
1 
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5- If the answer was “Yes” to the previous question, how often does the child eat 
inside the home? 
o  Rarely            
o 1 - 2  times/week           
o 2 - 4  times/week 
o 5 – 6 times/week           
o Daily  
             
6- Size of (Burger/Wrap/Sandwich/Nuggets) preferred? 
o Don’t eat 
o Regular 
o Double/Supersize 
 
7- Size of French fries preferred? 
o Don’t eat 
o Regular 
o Double/Supersize 
 
8- Size of soft drinks preferred? 
o Don’t drink 
o Kid's size (200 ml) 
o Small (250 ml = 1 Cup) 
o Medium (400 ml) 
o Large (600 ml) 
 
9- Do normally the family eat fast food meal together? 
o Don’t eat 
o Yes 
Official use 
only 
 
1 
2 
3 
4 
5 
1 
2 
3 
1 
2 
3 
 
1 
2 
3 
4 
5 
1 
2 
3 
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o No 
10- Who normally orders the fast food meal for child? 
o Don’t order  
o Child Mother’s 
o Child Father’s 
o The Child himself.   
 
11- Do normally the parent decided the type and/or size of the fast food meal for 
their child? 
o Don’t eat 
o Yes 
o No 
 
12-  Some fast foods restaurants are provide “A Healthy Meals Menu”; do the 
parents normally ordered from it for their child? 
o Don’t eat 
o Yes 
o No 
 
13- Do the parents (some time) offer going to the fast food restaurant as a reward 
for their child? 
o Don’t eat 
o Yes 
o No 
 
 
 
Official use 
only 
 
1 
2 
3 
4 
 
1 
2 
3 
 
1 
2 
3 
 
1 
2 
3 
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14- Some fast-food restaurants have information available about the nutritional 
contents of their foods (calorie, protein, fat … etc.). Is this type of nutritional 
information available at the fast-food restaurants you usually go to with the child? 
o Don’t eat 
o Yes 
o No 
o Never noticed 
o Don’t know  
 
 
15- What are the reasons for you to take your child/children to the fast food 
restaurants? (You can choose more than one) 
o Don’t eat 
o Keeps the child entertained 
o Child friendly restaurant 
o Saves time spent on cooking 
o Convenience, Quick service, it’s quick 
o Value or cost 
o Children like the taste of their food 
o Child friendly menu 
o No reason  
o Other, please specify: - ………………………………… 
 
 
Official use 
only 
 
1 
2 
3 
4 
5 
 
 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
 
247 
 
16- Please choose the Top 5 fast food establishments that child eat food from most often, (You can choose more than one). In addition, 
roughly Frequency (per months) of eating from in the last 6 months:- 
  
No. Restaurants Top F/ 
month 
No. Restaurants Top F/ 
month 
No. Restaurants Top F/ 
month 
1 McDonald's   11 Little Caesars   21 Taco Bell   
2 Burger King   12 Pizza Hut   22 Chili's   
3 Dairy Queen   13 domino's pizza   23 Shawarmer   
4 Hardee's   14 Maestro Pizza    Other: Please list:-   
5 KFC   15 Dunkin' Donuts   24    
6 Herfy   16 Krispy Kreme 
Doughnuts 
  25    
7 Kudu   17 Al Baik   26    
8 Fatburger   18 Al Tazaj   27    
9 Johnny Rockets   19 Subway   28    
10 Shake Shack   20 Hamburgini   29    
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Sixth – Life Style and Physical Behaviors Questionnaire 
1- Screen Watching  
- In the next table please answer for how long per day on average the child do:- 
 
No. 
 
Question 
How long each day on average 
I do not 
watch or use 
½-1  
hour 
1 - 2 
hour 
2 – 3 
hours 
3 – 4 
hours 
4 – 5 
hours 
5 – 6 
hours 
>6 
hours 
1 Watching TV and/or DVD/Video during week 
Days? 
        
2 Watching TV and/or DVD/Video during 
weekends? 
        
3 Time spend on the computer and/or the internet 
during week days? 
        
4 Time spend on the computer and/or the internet 
during weekends? 
        
5 Times spend playing video games (PlayStation or 
Xbox … etc.) during week days? 
        
6 Times spend playing video games (PlayStation or 
Xbox … etc.) during weekends? 
        
7 Time spend on the mobile phone and/or the tablet 
devices during week days? 
        
8 Time spend on the mobile phone and/or the tablet 
devices during weekends? 
        
Any extra comments:- ………………………………………………………………………………………………………………………………... 
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2- Physical Activity:- 
- In the next table please answer for how many times per week on regular the child do (if you chose > 0 time please specify how many 
minutes on average):- 
 
No. 
 
Question 
Number of times per week 
None Once Twice 3 times 4 times 5 times 6 times > 6 
times 
No. of 
minutes in 
each time 
1 Times the child regularly walk?          
2 Times the child regularly jog or run?          
3 Times the child regularly do bicycling?          
4 Times the child regularly engage in moderate 
intensity sport (Playground, table tennis)? 
         
5 Times the child regularly engage in high 
intensity sport (soccer, tennis, swimming … 
etc.)? 
         
6 Times the child regularly engage in household 
work (vacuuming, washing, cleaning … etc.)?  
         
 
Any extra comments:- ………………………………………………………………………………………………………………………………... 
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7 - How many times per day you use the stairs in school, home, or elsewhere? (One floor of 
stair counts as 1 time) 
o None    
o Once   
o Twice     
o 3 times      
o 4 times     
o 5 times    
o More than 5 
 
8 - Where does the child normally do physical activities or sports? (You can choose more 
than one) 
o He/she do not do any physical activities or sports. 
o Home 
o School 
o Park or public area 
o Sports or recreation center 
o Health/Fitness Club 
o Other places Please specify: - ………………. 
 
9 - If you choose the answer number 1 in the previous question, what are the main reasons for 
that? 
o No time 
o Not important 
o No suitable facilities 
o Health reasons 
o Afraid of criticism 
O
ff
ic
ia
l 
u
s
e
 
o
n
ly
 
1 
2 
3 
4 
5 
6 
7 
 
1 
2 
3 
4 
5 
6 
7 
1 
2 
3 
4 
5 
6 
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o Others (please give details):- ……………………………………………………… 
10 - Normally during physical education (PE) classes, how often does the child very active 
(playing hard, running, jumping, throwing)? (Check one only.)  
o He/she don’t do PE  
o Hardly ever   
o Sometimes   
o Quite often  
o Always  
 
11 - In general, what the child do most of the time at recess? (Check one only.) 
o Sat down (talking, reading, doing schoolwork) 
o Stood around or walked around  
o Ran or played a little bit  
o Ran around and played quite a bit  
o Ran and played hard most of the time  
 
12 - On average, how many hours per day does the child sleep during week days? 
o 4 – 5 hours 
o 5 – 6 hours 
o 6 – 7 hours 
o 7 – 8 hours 
o 8 – 9 hours 
o 9 – 10 hours 
o 11 hours or more. 
 
 
O
ff
ic
ia
l 
u
s
e
 
o
n
ly
 
1 
2 
3 
4 
5 
 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 
6 
7 
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    13 - On average, how many hours per day does the child sleep during weekends? 
o 4 – 5 hours 
o 5 – 6 hours 
o 6 – 7 hours 
o 7 – 8 hours 
o 8 – 9 hours 
o 9 – 10 hours 
o 11 hours or more. 
O
ff
ic
ia
l 
u
s
e
 
o
n
ly
 
 
1 
2 
3 
4 
5 
6 
7 
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Seventh – 7 Day Physical Activity Recall Measurement 
(Kindly please see the attached guide sheet for activity level) 
 Days 1-  2-  3-  4-  5-  6-  7-  
Sleep 
(Hours) 
       
Wake up 
time 
       
Time Period Activity level   
 
Morning 
(The time you 
start your day 
even if you 
wake late) 
Light        
Moderate        
Hard        
Very Hard        
 
Afternoon 
(The time of 
half day) 
Light        
Moderate        
Hard        
Very Hard        
 
Evening 
(The time at 
the end of the 
day) 
Light        
Moderate        
Hard        
Very Hard        
 
Total 
Min/day 
 
Light        
Moderate        
Hard        
Very Hard        
 
- Any extra notes:- 
…………………………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………….....
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Eight – External Factors Questionnaire 
Using a scale of 1= Completely disagree to 7= Completely agree, based on your opinion, kindly rates your agreement to the following aspects 
regarding the external environmental and community factors that affect our healthy life style in Saudi especially on children and provide any 
feedback under each aspect:- 
 
1 2 3 4 5 6 7 
 
No. 
 
Concept 
Completely 
disagree 
Disagree Somewhat 
disagree 
Neither 
agree nor 
disagree 
Somewhat 
agree 
Agree Completely 
agree 
1 There are lacking of safe areas for exercising in my area  o  o  o  o  o  o  o  
 
Parent and/or child feedback 
 
 
2 Parents are particularly important as models, encouragers, 
and facilitators of physical activity in children o  o  o  o  o  o  o  
Parent and/or child feedback  
3 Child school do its role regarding the healthy life style o  o  o  o  o  o  o  
 
Parent and/or child feedback 
 
 
4 Schools’ sports facilities can serve the community at 
large, such as opening after hours 
o  o  o  o  o  o  o  
 
Parent and/or child feedback 
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 1 2 3 4 5 6 7 
 
No. 
 
Concept 
Completely 
disagree 
Disagree Somewhat 
disagree 
Neither 
agree nor 
disagree 
Somewhat 
agree 
Agree Completely 
agree 
5 Our built environment is take into account facility to 
become a healthy city 
o  o  o  o  o  o  o  
 
Parent and/or child feedback 
 
 
6 We have limited access to physical activity facilities o  o  o  o  o  o  o  
 
Parent and/or child feedback 
 
 
7 Cost considers a barrier to my child to join a Gym, even 
if it closes to me.  
o  o  o  o  o  o  o  
 
Parent and/or child feedback 
 
 
8 Neighbourhood Safety and Social Cohesion o  o  o  o  o  o  o  
 
Parent and/or child feedback 
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Any extra notes:- 
…………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………… 
End of Questionnaire 
 1 2 3 4 5 6 7 
 
No. 
 
Concept 
Completely 
disagree 
Disagree Somewhat 
disagree 
Neither 
agree nor 
disagree 
Somewhat 
agree 
Agree Completely 
agree 
9 Travel behaviour in children in Saudi Arabia o  o  o  o  o  o  o  
 
Parent and/or child feedback 
 
10 Transportation difficulties, traffic jam are barrier to 
participate in outside physical activities  
o  o  o  o  o  o  o  
 
Parent and/or child feedback 
 
11 The hot weather as a barrier to do outside physical 
activity 
o  o  o  o  o  o  o  
 
Parent and/or child feedback 
 
12 High number of fast-food restaurants in a neighbourhood o  o  o  o  o  o  o  
 
Parent and/or child feedback 
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Appendix 6 
1- Meat, Chicken, Fish, and Eggs:- 
Meat (e.g. lamb, goat, 
camel, beef) 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal 
Weight 
Group 
Obese 
Group 
p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
2 Ounces = 60 g  = ¼ cup 235 232 0.001  279 258 0.613  512 490 0.383  
 
Monthly 
or less 
Never 22 11  Ref 39 39  Ref 61 50  Ref 
<1 times 41 22 0.834 1.10(0.45-2.68) 50 46 0.785 0.92(0.50-1.67) 90 68 0.744 0.92(0.56-1.50) 
1-3 times 43 31 0.375 1.47(0.62-3.48) 52 49 0.844 0.94(0.52-1.70) 94 80 0.878 1.03(0.64-1.67) 
 
Weekly 
 
1 times 58 89 0.006 3.06(1.38-6.80) 59 38 0.152 0.64(0.35-1.17) 117 127 0.222 1.32(0.84-2.07) 
2-4 times 51 55 0.065 2.15(0.95-4.88) 42 40 0.877 0.95(0.51-1.77) 93 95 0.359 1.24(0.77-1.99) 
5-6 times 3 10 0.012 6.66(1.51-29.26) 10 10 1.000 1.00(0.37-2.67) 13 20 0.119 1.87(0.85-4.14) 
 
Daily 
 
1 times 16 9 0.832 1.12(0.37-3.35) 22 28 0.508 1.27(0.62-2.59) 38 37 0.565 1.18(0.66-2.13) 
2-3 times 1 4 0.077 8.00(0.79-80.41) 5 8 0.444 1.60(0.48-5.32) 6 12 0.096 2.44(0.85-6.96) 
+4 times 0 1 ---- ---- 0 0 ---- ---- 0 1 ---- ---- 
 
Chicken, Turkey, Duck 
Boys p 
value 
OR 
95% CI 
Girls p 
value 
OR 
95%CI 
Normal 
Weight 
Group 
Obese 
Group 
p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
2 Ounces = 60 g = ¼ cup 234 232 0.019  274 258 0.051  508 490 0.105  
 
Monthly 
or less 
Never 11 11  Ref 32 27  Ref 43 38  Ref 
<1 times 5 9 0.402 1.80(0.45-7.12) 2 10 0.030 5.92(1.19-29.41) 7 19 0.023 3.07(1.16-8.10) 
1-3 times 15 9 0.394 0.60(0.18-1.94) 8 9 0.602 1.33(0.45-3.93) 23 18 0.753 0.88(0.41-1.88) 
 
Weekly 
 
1 times 19 18 0.920 0.94(0.33-2.72) 18 17 0.792 1.11(0.48-2.58) 37 35 0.834 1.07(0.56-2.02) 
2-4 times 65 99 0.355 1.52(0.62-3.71) 71 60 0.996 1.00(0.54-1.85) 136 159 0.266 1.32(0.80-2.16) 
5-6 times 38 36 0.911 0.94(0.36-2.45) 51 27 0.187 0.62(0.31-1.25) 89 63 0.423 0.80(0.46-1.37) 
 
Daily 
 
1 times 65 45 0.432 0.69(0.27-1.73) 78 87 0.359 1.32(0.72-2.40) 143 132 0.863 1.04(0.63-1.71) 
2-3 times 11 3 0.095 0.27(0.05-1.25) 8 16 0.088 2.37(0.88-6.38) 19 19 0.753 1.13(0.52-2.44) 
+4 times 5 2 0.329 0.40(0.06-2.52) 6 5 0.985 0.98(0.27-3.59) 11 7 0.537 0.72(0.25-2.04) 
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Beef sausages, hot dog Boys p value OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal 
Weight 
Group 
Obese Group 
 
p value 
 
 
OR 
95%CI 
Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 medium size sausage 230 229 0.000  274 249 0.458  504 478 0.000  
 
Monthly 
or less 
Never 129 74  Ref 165 131  Ref 294 205  Ref 
<1 times 45 36 0.213 1.39(0.82-2.35) 41 37 0.616 1.13(0.68-1.87) 86 73 0.283 1.21(0.85-1.74) 
1-3 times 23 44 0.000 3.33(1.86-5.95) 33 30 0.626 1.14(0.66-1.97) 56 74 0.001 1.89(1.28-2.80) 
 
Weekly 
 
1 times 16 63 0.000 6.86(3.69-12.74) 17 20 0.261 1.48(0.74-2.94) 33 83 0.000 3.60(2.32-5.60) 
2-4 times 10 9 0.350 1.56(0.61-4.03) 10 15 0.134 1.88(0.82-4.34) 20 24 0.086 1.72(0.92-3.19) 
5-6 times 4 1 0.461 0.43(0.04-3.97) 2 3 0.489 1.88(0.31-11.47) 6 4 0.945 0.95(0.26-3.43) 
 
Daily 
 
1 times 2 2 0.582 1.74(0.24-12.63) 3 10 0.032 4.19(1.13-15.56) 5 12 0.022 3.44(1.19-9.91) 
2-3 times 0 0 ---- ---- 3 2 0.849 0.84(0.13-5.09) 3 2 0.961 0.95(0.15-5.77) 
+4 times 1 0 ---- ---- 0 1 ---- ---- 1 1 0.799 1.43(0.08-23.06) 
 
Mince meat Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal 
Weight Group 
Obese 
Group 
p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
2 Ounces = 60 g = ¼ cup 234 230 0.562  272 253 0.060  506 483 0.152  
 
Monthly 
or less 
Never 51 40  Ref 80 66  Ref 131 106  Ref 
<1 times 57 45 0.982 1.00(0.57-1.77) 82 64 0.814 0.94(0.59-1.50) 139 109 0.864 0.96(0.67-1.38) 
1-3 times 54 74 0.044 1.74(1.01-3.00) 60 50 0.968 1.01(0.61-1.66) 114 124 0.108 1.34(0.93-1.92) 
 
Weekly 
 
1 times 45 46 0.373 1.30(0.72-2.33) 21 41 0.006 2.36(1.27-4.39) 66 87 0.020 1.62(1.08-2.45) 
2-4 times 22 20 0.693 1.15(0.55-2.41) 22 17 0.857 0.93(0.46-1.90) 44 37 0.882 1.03(0.62-1.72) 
5-6 times 3 1 0.466 0.42(0.04-4.24) 3 5 0.348 2.02(0.46-8.76) 6 6 0.721 1.23(0.38-3.94) 
Steak or chops 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal 
Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
2 Ounces = 60 g  = ¼ cup 230 229 0.000  273 252 0.960  497 481 0.002  
 
Monthly 
or less 
Never 101 78  Ref 169 145  Ref 270 223  Ref 
<1 times 66 44 0.550 0.86(0.53-1.39) 50 50 0.505 1.16(0.74-1.82) 116 94 0.908 0.98(0.70-1.35) 
1-3 times 32 60 0.001 2.42(1.44-4.08) 24 26 0.444 1.26(0.69-2.29) 56 86 0.001 1.85(1.27-2.72) 
 
Weekly 
 
1 times 17 41 0.000 3.12(1.65-5.91) 16 14 0.959 1.02(0.48-2.16) 33 55 0.003 2.01(1.26-3.21) 
2-4 times 12 2 0.049 0.21(0.04-0.99) 7 7 0.779 1.16(0.39-3.40) 19 9 0.180 0.57(0.25-1.29) 
5-6 times 1 0 ---- ---- 6 5 0.962 0.97(0.29-3.24) 7 5 0.806 0.86(0.27-2.76) 
 
Daily 
 
1 times 1 2 0.441 2.59(0.23-29.08) 1 3 0.281  3.49(0.36-33.98) 2 5 0.188 3.02(0.58-15.75) 
2-3 times 0 2 ---- ---- 0 2 ----  0 4 ---- ---- 
+4 times 0 0 ---- ---- 0 0 ----  0 0 ---- ---- 
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Daily 
 
1 times 2 2 0.812 1.27(0.17-9.45) 1 5 0.104 6.06(0.69-53.1) 3 7 0.132 2.88(0.72-11.42) 
2-3 times 0 1 ---- ---- 3 5 0.348 2.02(0.46-8.76) 3 6 0.208 2.47(0.60-10.11) 
+4 times 0 1 ---- ---- 0 0 ---- ---- 0 1 ---- ---- 
 
 
Roast, BBQ or steamed 
chicken, turkey, duck 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal 
Weight Group 
Obese 
Group 
p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
2 Ounces = 60 g  = ¼ cup 233 232 0.029  277 256 0.528  510 488 0.566  
 
Monthly 
or less 
Never 11 16  Ref 13 10  Ref 24 26  Ref 
<1 times 48 63 0.814 0.90(0.38-2.12) 53 47 0.485 1.92(0.30-12.05) 101 110 0.987 1.00(0.54-1.86) 
1-3 times 58 73 0.736 0.86(0.37-2.00) 73 54 0.355 2.21(0.41-11.96) 131 127 0.720 0.89(0.48-1.64) 
 
Weekly 
 
1 times 49 40 0.195 0.56(0.23-1.34) 48 42 0.472 1.84(0.34-9.89) 97 82 0.439 0.78(0.41-1.46) 
2-4 times 43 20 0.017 0.32(0.12-0.81) 43 48 0.364 2.18(0.40-11.87) 86 68 0.335 0.73(0.38-1.38) 
5-6 times 6 2 0.104 0.22(0.03-1.35) 18 17 0.234 2.79(0.51-15.13) 24 19 0.453 0.73(0.32-1.65) 
 
Daily 
 
1 times 16 12 0.226 0.51(0.17-1.50) 18 26 0.341 2.36(0.40-13.84) 34 38 0.933 1.03(0.50-2.12) 
2-3 times 2 5 0.558 1.71(0.28-10.50) 6 10 0.150 3.61(0.63-20.70) 8 15 0.293 1.73(0.62-4.80) 
+4 times 0 1 ---- ---- 5 2 0.147 4.16(0.60-28.62) 5 3 0.451 0.55(0.11-2.57) 
 
Nuggets, Crumbed fried 
Chicken, tenders 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal 
Weight Group 
Obese 
Group 
p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
3 nuggets = 60 g  = ¼ cup 232 231 0.009  278 255 0.243  510 486 0.000  
 
Monthly 
Never 89 57  Ref 107 78  Ref 196 135  Ref 
<1 times 52 27 0.472 0.81(0.45-1.43) 67 60 0.375 1.22(0.78-1.93) 119 87 0.740 1.06(0.74-1.51) 
Peperoni meat 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal 
Weight Group 
Obese 
Group 
p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
5 Slices = 1 ounce = ¼ cup 227 230 0.000  268 246 0.924  495 476 0.000  
 
Monthly 
or less 
Never 147 84  Ref 197 167  Ref 344 251  Ref 
<1 times 43 41 0.047 1.66(1.00-2.76) 36 32 0.858 1.04(0.62-1.76) 79 73 0.195 1.26(0.88-1.81) 
1-3 times 21 38 0.000 3.16(1.74-5.75) 21 26 0.224 1.46(0.79-2.69) 42 64 0.001 2.08(1.37-3.18) 
 
Weekly 
 
1 times 10 57 0.000 9.97(4.83-20.56) 9 12 0.318 1.57(0.64-3.82) 19 69 0.000 4.97(2.92-8.48) 
2-4 times 4 8 0.046 3.50(1.02-11.97) 2 4 0.325 2.35(0.42-13.04) 6 12 0.047 2.74(1.01-7.40) 
5-6 times 2 1 0.914 0.87(0.07-9.79) 2 2 0.869 1.18(0.16-8.46) 4 3 0.971 1.02(0.22-4.63) 
 
Daily 
 
1 times 0 0 ---- ---- 0 1 ---- ---- 0 1 ---- ---- 
2-3 times 0 1 ---- ---- 1 1 0.907 1.18(0.07-19.00) 1 2 0.411 2.74(0.24-30.39) 
+4 times 0 0 ---- ---- 0 1 ---- ---- 0 1 ---- ---- 
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or less 1-3 times 42 31 0.626 1.15(0.65-2.04) 51 40 0.777 1.07(0.64-1.78) 93 71 0.594 1.10(0.75-1.61) 
 
Weekly 
 
1 times 20 93 0.000 7.26(4.03-13.05) 26 43 0.005 2.26(1.28-4.00) 46 136 0.000 4.29(2.87-6.40) 
2-4 times 18 14 0.623 1.21(0.56-2.63) 17 18 0.312 1.45(0.70-2.99) 35 32 0.292 1.32(0.78-2.24) 
5-6 times 8 3 0.443 0.58(0.14-2.29) 4 5 0.433 1.71(0.44-6.59) 12 8. 0.945 0.96(0.38-2.43) 
 
Daily 
 
1 times 2 2 0.660 1.56(0.21-11.39) 5 8 0.182 2.19(0.69-6.96) 7 10 0.149 2.07(0.77-5.58) 
2-3 times 1 2 0.357 3.12(0.27-35.23) 1 2 0.413 2.74(0.24-30.79) 2 4 0.222 2.90(0.52-16.07) 
+4 times 0 2 ---- ---- 0 1 ---- ---- 0 3 ---- ---- 
 
Fried Chicken (e.g. KFC) 
Boys p value OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal 
Weight 
Group 
Obese 
Group 
p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 leg = Half chest 233 231 0.039  274 256 0.097  506 487 0.000  
 
Monthly 
or less 
Never 33 18  Ref 23 22  Ref 56 40  Ref 
<1 times 87 67 0.303 1.41(0.73-2.72) 113 91 0.602 0.84(0.44-1.60) 200 158 0.665 1.10(0.70-1.74) 
1-3 times 62 32 0.880 0.94(0.46-1.93) 73 56 0.525 0.80(0.40-1.58) 135 88 0.713 0.91(0.56-1.48) 
 
Weekly 
 
1 times 37 84 0.000 4.16(2.08-8.31) 35 45 0.429 1.34(0.64-2.79) 72 129 0.000 2.50(1.52-4.12) 
2-4 times 11 23 0.004 3.83(1.52-9.61) 21 28 0.424 1.39(0.61-3.14) 32 51 0.009 2.23(1.22-4.06) 
5-6 times 1 2 0.302 3.66(0.31-43.27) 7 3 0.286 0.44(0.10-1.95) 8 5 0.826 0.87(0.26-2.87) 
 
Daily 
 
1 times 1 3 0.152 5.50(0.53-56.80) 1 9 0.041 9.40(1.09-80.54) 2 12 0.007 8.40(1.78-39.61) 
2-3 times 0 0 ---- ---- 0 2 ---- ---- 0 2 ---- ---- 
+4 times 1 2 0.302 3.66(0.31-43.27) 0 0 ---- ---- 1 2 0.407 2.80(0.24-31.94) 
 
Shellfish, not fried 
(shrimp, lobster, crab and 
oysters) 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal 
Weight 
Group 
Obese 
Group 
p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
3 Ounces = 90 g 231 228 0.030  277 252 0.400  508 480 0.869  
 
Monthly 
or less 
Never 138 147  Ref 187 157  Ref 325 304  Ref 
<1 times 55 64 0.686 1.09(0.71-1.67) 66 56 0.960 1.01(0.66-1.53) 121 120 0.699 1.06(0.78-1.42) 
1-3 times 20 9 0.040 0.42(0.18-0.95) 11 18 0.093 1.94(0.89-4.25) 31 27 0.795 0.93(0.54-1.59) 
 
Weekly 
 
1 times 17 6 0.024 0.33(0.12-0.86) 8 13 0.153 1.93(0.78-4.78) 25 19 0.509 0.81(0.43-1.50) 
2-4 times 0 0 ---- ---- 3 3 0.832 1.19(0.23-5.98) 3 3 0.935 1.06(0.21-5.33) 
5-6 times 1 2 0.609 1.87(0.16-20.94) 1 3 0.272 3.57(0.36-34.69) 2 5 0.242 2.67(0.51-13.87) 
 
Daily 
 
1 times 0 0 ---- ---- 1 2 0.480 2.38(0.21-26.51) 1 2 0.536 2.13(0.19-23.70) 
2-3 times 0 0 ---- ---- 0 0 ---- ---- 0 0 ---- ---- 
+4 times 0 0 ---- ---- 0 0 ---- ---- 0 0 ---- ---- 
 
Liver, Kidney 
Boys p 
value  
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal 
Weight 
Obese 
Group 
p value OR 
95%CI Normal Obese Normal Obese 
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Weight Weight Group 
2 Ounces = 60 g  = ¼ cup 233 231 0.681  280 255 0.600  513 486 0.897  
 
Monthly 
or less 
Never 104 122  Ref 130 104  Ref 234 226  Ref 
<1 times 80 67 0.113 0.71(0.47-1.08) 103 91 0.611 1.10(0.75-1.61) 183 158 0.434 0.89(0.67-1.18) 
1-3 times 32 26 0.214 0.69(0.38-1.23) 32 32 0.430 1.25(0.71-2.17) 64 58 0.755 0.93(0.62-1.39) 
 
Weekly 
 
1 times 14 12 0.450 0.73(0.32-1.64) 10 17 0.072 2.12(0.93-4.83) 24 29 0.442 1.25(0.70-2.21) 
2-4 times 2 1 0.489 0.42(0.03-4.76) 3 5 0.323 2.08(0.48-8.92) 5 6 0.723 1.24(0.37-4.12) 
5-6 times 0 1 ---- ---- 2 3 0.496 1.87(0.30-11.43) 2 4 0.403 2.07(0.37-11.41) 
 
Daily 
 
1 times 0 0 ---- ---- 0 3 ---- ---- 0 3 ---- ---- 
2-3 times 1 2 0.665 1.70(0.15-19.07) 0 0 ---- ---- 1 2 0.553 2.07(0.18-22.99) 
+4 times 0 0 ---- ---- 0 0 ---- ---- 0 0 ---- ---- 
 
Burger meat or chicken 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal 
Weight Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 slice = 2 Ounces = 60 g 230 231 0.013  276 254 0.506  506 485 0.096  
 
Monthly 
or less 
Never 14 17  Ref 30 15  Ref 44 32  Ref 
<1 times 44 36 0.353 0.67(0.29-1.55) 79 67 0.139 1.69(0.84-3.41) 123 103 0.599 1.15(0.68-1.94) 
1-3 times 59 38 0.128 0.53(0.23-1.20) 67 60 0.108 1.79(0.88-3.64) 126 98 0.803 1.06(0.63-1.81) 
 
Weekly 
 
1 times 65 95 0.639 1.20(0.55-2.61) 54 52 0.077 1.92(0.93-3.98) 119 147 0.044 1.69(1.01-2.84) 
2-4 times 31 32 0.712 0.85(0.35-2.01) 33 37 0.042 2.24(1.03-4.87) 64 69 0.175 1.48(0.84-2.61) 
5-6 times 11 2 0.025 0.15(0.02-0.79) 7 12 0.031 3.42(1.11-10.50) 18 14 0.875 1.06(0.46-2.46) 
 
Daily 
 
1 times 2 3 0.830 1.23(0.18-8.45) 6 9 0.074 3.00(0.89-10.00) 8 12 0.158 2.06(0.75-5.62) 
2-3 times 3 7 0.402 1.92(0.41-8.84) 0 1 ---- ---- 3 8 0.069 3.66(0.90-14.91) 
+4 times 1 1 0.894 0.82(0.04-14.38) 0 1 ---- ---- 1 2 0.417 2.75(0.23-31.65) 
 
Baked Bean (including 
tradition such as Foul, 
Adas) 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1/2 cup = 120 grams 233 231 0.397  275 251 0.637  508 482 0.129  
 
Monthly 
or less 
Never 45 32  Ref 44 45  Ref 89 77  Ref 
<1 times 33 41 0.090 1.74(0.91-3.32) 40 39 0.877 0.95(0.52-1.74) 73 80 0.292 1.26(0.81-1.96) 
1-3 times 43 35 0.677 1.14(0.60-2.16) 60 41 0.169 0.66(0.37-1.18) 103 76 0.463 0.85(0.55-1.30) 
 
Weekly 
 
1 times 59 78 0.032 1.85(1.05-3.27) 56 63 0.734 1.10(0.63-1.90) 115 141 0.081 1.41(0.95-2.09) 
2-4 times 40 32 0.722 1.12(0.58-2.15) 48 38 0.399 0.77(0.42-1.40) 88 70 0.707 0.91(0.59-1.42) 
5-6 times 4 6 0.276 2.10(0.55-8.08) 6 10 0.382 1.63(0.54-4.86) 10 16 0.155 1.84(0.79-4.31) 
 
Daily 
1 times 7 5 0.994 1.00(0.29-3.45) 16 11 0.373 0.67(0.28-1.60) 23 16 0.546 0.80(0.39-1.63) 
2-3 times 2 1 0.777 0.70(0.06-8.09) 4 3 0.696 0.73(0.15-3.46) 6 4 0.695 0.77(0.21-2.83) 
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 +4 times 0 1 ---- ---- 1 1 0.987 0.97(0.05-16.12) 1 2 0.497 2.31(0.20-25.99) 
 
Eggs or egg dishes 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
2 Eggs 234 232 0.515  280 256 0.339  514 488 0.172  
 
Monthly 
or less 
Never 11 11  Ref 14 8  Ref 25 19  Ref 
<1 times 10 7 0.584 0.70(0.19-2.51) 13 11 0.515 1.48(0.45-4.83) 23 18 0.947 1.03(0.43-2.42) 
1-3 times 15 9 0.394 0.60(0.18-1.94) 19 21 0.226 1.93(0.66-5.62) 34 30 0.705 1.16(0.53-2.51) 
 
Weekly 
 
1 times 37 44 0.719 1.18(0.46-3.05) 32 41 0.108 2.24(0.83-5.99) 69 85 0.161 1.62(0.82-3.18) 
2-4 times 74 83 0.801 1.12(0.45-2.73) 79 68 0.386 1.50(0.59-3.80) 153 151 0.422 1.29(0.68-2.45) 
5-6 times 37 29 0.621 0.78(0.29-2.06) 37 34 0.345 1.60(0.60-4.30) 74 63 0.745 1.12(0.56-2.22) 
 
Daily 
 
1 times 45 38 0.725 0.84(0.33-2.16) 70 48 0.705 1.20(0.46-3.08) 115 86 0.962 0.98(0.50-1.90) 
2-3 times 2 6 0.233 3.00(0.49-18.24) 12 17 0.119 2.47(0.79-7.75) 14 23 0.091 2.16(0.88-5.27) 
+4 times 3 5 0.546 1.66(0.31-8.74) 4 8 0.097 3.50(0.79-15.40) 7 13 0.110 2.44(0.81-7.30) 
 
2- Dairy Foods: - 
Full fat milk (or Laban) 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 cup = 1 glass = 250 ml 233 231 0.430  278 256 0.904  511 487 0.892  
 
Monthly 
or less 
Never 18 21  Ref 23 30  Ref 41 51  Ref 
<1 times 8 11 0.771 1.17(0.39-3.56) 10 10 0.614 0.76(0.27-2.15) 18 21 0.867 0.93(0.44-1.98) 
1-3 times 9 8 0.641 0.76(0.24-2.38) 8 7 0.496 0.67(0.21-2.12) 17 15 0.404 0.70(0.31-1.59) 
 
Weekly 
 
1 times 15 7 0.101 0.40(0.13-1.19) 13 16 0.901 0.94(0.37-2.34) 28 23 0.237 0.66(0.33-1.31) 
2-4 times 30 29 0.649 0.82(0.36-1.86) 39 30 0.152 0.59(0.28-1.21) 69 59 0.172 0.68(0.40-1.17) 
5-6 times 19 19 0.736 0.85(0.35-2.09) 23 21 0.384 0.70(0.31-1.56) 42 40 0.381 0.76(0.42-1.39) 
 
Daily 
 
1 times 95 111 0.997 1.00(0.50-1.99) 113 94 0.147 0.63(0.34-1.17) 208 205 0.315 0.79(0.50-1.24) 
2-3 times 32 20 0.146 0.53(0.23-1.24) 37 37 0.463 0.76(0.37-1.55) 69 57 0.138 0.66(0.38-1.14) 
+4 times 7 5 0.463 0.61(0.16-2.26) 12 11 0.481 0.70(0.26-1.87) 19 16 0.328 0.67(0.31-1.48) 
Low fat milk (or Laban) 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 cup = 1 glass = 250 ml 232 230 0.414  276 254 0.339  508 484 0.879  
 
Monthly 
or less 
Never 112 125  Ref 120 95  Ref 232 220  Ref 
<1 times 19 13 0.201 0.61(0.29-1.29) 22 28 0.133 1.60(0.86-2.98) 41 41 0.825 1.05(0.65-1.68) 
1-3 times 15 12 0.415 0.71(0.32-1.59) 16 13 0.948 1.02(0.47-2.23) 31 25 0.569 0.85(0.48-1.48) 
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Skimmy milk (or Laban) 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 cup = 1 glass = 250 ml 227 227 0.133  269 251 0.340  496 478 0.254  
 
Monthly 
or less 
Never 189 205  Ref 212 189  Ref 401 394  Ref 
<1 times 12 7 0.202 0.53(0.20-1.39) 13 21 0.105 1.81(0.88-3.71) 25 28 0.645 1.14(0.65-1.98) 
1-3 times 7 3 0.183 0.39(0.10-1.55) 10 5 0.299 0.56(0.18-1.67) 17 8 0.090 0.47(0.20-1.12) 
 
Weekly 
 
1 times 5 0 ---- ---- 10 15 0.216 1.68(0.73-3.83) 15 15 0.962 1.01(0.49-2.11) 
2-4 times 2 3 0.724 1.38(0.22-8.36) 9 3 0.144 0.37(0.10-1.40) 11 6 0.251 0.55(0.20-1.51) 
5-6 times 5 1 0.124 0.18(0.02-1.59) 7 3 0.294 0.48(0.12-1.88) 12 4 0.063 0.33(0.10-1.06) 
 
Daily 
 
1 times 6 6 0.890 0.92(0.29-2.90) 8 9 0.639 1.26(0.47-3.33) 14 15 0.819 1.09(0.51-2.28) 
2-3 times 1 1 0.954 0.92(0.05-14.84) 0 4 ---- ---- 1 5 0.138 5.08(0.59-43.75) 
+4 times 0 1 ---- ---- 0 2 ---- ---- 0 3 ---- ---- 
Soya Milk 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 cup = 1 glass = 250 ml 230 230 0.480  274 253 0.362  504 483 0.768  
 
Monthly 
or less 
Never 222 222  Ref 263 234  Ref 485 456  Ref 
<1 times 3 5 0.488 1.66(0.39-7.05) 4 5 0.615 1.40(0.37-5.29) 7 10 0.400 1.51(0.57-4.02) 
1-3 times 0 1 ---- ---- 1 4 0.180 4.49(0.49-40.50) 1 5 0.128 5.31(0.61-45.69) 
 
Weekly 
 
1 times 1 1 ---- ---- 1 3 0.294 3.37(0.34-32.63) 2 4 0.385 2.12(0.38-11.67) 
2-4 times 3 0 ---- ---- 1 0 ---- ---- 4 0 ---- ---- 
5-6 times 1 1 ---- ---- 2 3 0.569 1.68(0.27-10.17) 3 4 0.649 1.41(0.31-6.37) 
 
Daily 
 
1 times 0 0 ---- ---- 1 3 0.294 3.37(0.34-32.63) 1 3 0.316 3.19(0.33-30.78) 
2-3 times 0 0 ---- ---- 0 1 ---- ---- 0 1 ---- ---- 
+4 times 0 0 ---- ---- 1 0 ---- ---- 1 0 ---- ---- 
 
Flavoured Milk (e.g. 
Chocolate, Strawberry, 
Banana) 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 cup = 1 glass = 250 ml 231 230 0.000  277 254 0.860  508 484 0.019  
 
Weekly 
 
1 times 19 8 0.027 0.37(0.15-0.89) 13 22 0.043 2.13(1.02-4.46) 32 30 0.966 0.98(0.58-1.68) 
2-4 times 15 19 0.732 1.13(0.55-2.34) 28 19 0.638 0.85(0.45-1.62) 43 38 0.771 0.93(0.58-1.49) 
5-6 times 8 7 0.648 0.78(0.27-2.23) 14 14 0.561 1.26(0.57-2.77) 22 21 0.984 1.00(0.53-1.88) 
 
Daily 
 
1 times 33 32 0.616 0.86(0.50-1.50) 47 41 0.702 1.10(0.67-1.81) 80 73 0.837 0.96(0.66-1.38) 
2-3 times 8 12 0.533 1.34(0.53-3.40) 12 19 0.078 2.00(0.92-4.32) 20 31 0.104 1.63(0.90-2.95) 
+4 times 3 2 0.576 0.59(0.09-3.64) 4 3 0.944 0.94(0.20-4.33) 7 5 0.633 0.75(0.23-2.40) 
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Monthly 
or less 
Never 31 50  Ref 51 36  Ref 82 86  Ref 
<1 times 31 25 0.049 0.50(0.25-0.99) 38 32 0.586 1.19(0.63-2.25) 69 57 0.313 0.78(0.49-1.25) 
1-3 times 28 22 0.049 0.48(0.23-0.99) 38 32 0.586 1.19(0.63-2.25) 66 54 0.300 0.78(0.48-1.24) 
 
Weekly 
 
1 times 36 73 0.455 1.25(0.69-2.29) 40 42 0.200 1.48(0.81-2.73) 76 115 0.086 1.44(0.94-2.19) 
2-4 times 42 28 0.008 0.41(0.21-0.79) 40 48 0.082 1.70(0.93-3.09) 82 76 0.577 0.88(0.57-1.36) 
5-6 times 22 6 0.001 0.16(0.06-0.46) 22 18 0.702 1.15(0.54-2.46) 44 24 0.028 0.52(0.29-0.93) 
 
Daily 
 
1 times 35 26 0.025 0.46(0.23-0.90) 34 34 0.285 1.41(0.74-2.68) 69 60 0.424 0.82(0.52-1.31) 
2-3 times 5 0 ---- ---- 12 10 0.730 1.18(0.46-3.02) 17 10 0.176 0.56(0.24-1.29) 
+4 times 1 0 ---- ---- 2 2 0.734 1.41(0.19-10.52) 3 2 0.625 0.63(0.10-3.90) 
 
Natural yogurt 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
¾ cup = 180 g = 6 ounces 229 231 0.000  277 254 0.717  506 485 0.001  
 
Monthly 
or less 
Never 34 26  Ref 23 21  Ref 57 47  Ref 
<1 times 30 24 0.905 1.04(0.49-2.19) 22 19 0.898 0.94(0.40-2.21) 52 43 0.992 1.00(0.57-1.75) 
1-3 times 23 24 0.427 1.36(0.63-2.93) 17 25 0.274 1.61(0.68-3.78) 40 49 0.173 1.48(0.84-2.62) 
 
Weekly 
 
1 times 35 85 0.000 3.17(1.66-6.05) 45 49 0.630 1.19(0.58-2.44) 80 134 0.003 2.03(1.26-3.26) 
2-4 times 48 31 0.627 0.84(0.42-1.67) 63 51 0.735 0.88(0.44-1.78) 111 82 0.654 0.89(0.55-1.44) 
5-6 times 18 10 0.499 0.72(0.28-1.83) 30 22 0.595 0.80(0.35-1.80) 48 32 0.481 0.80(0.44-1.46) 
 
Daily 
 
1 times 33 24 0.893 0.95(0.45-1.97) 56 43 0.634 0.84(0.41-1.71) 89 67 0.721 0.91(0.55-1.50) 
2-3 times 7 6 0.853 1.12(0.33-3.73) 15 17 0.642 1.24(0.49-3.09) 22 23 0.507 1.26(0.62-2.55) 
+4 times 1 1 0.852 1.30(0.07-21.90) 6 7 0.699 1.27(0.37-4.41) 7 8 0.556 1.38(0.46-4.10) 
 
Flavoured yogurts 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
¾ cup = 180 g = 6 ounces 229 226 0.000  275 249 0.383  504 475 0.000  
 
Monthly 
or less 
Never 141 98  Ref 178 142  Ref 319 240  Ref 
<1 times 32 25 0.694 1.12(0.62-2.01) 27 30 0.250 1.39(0.79-2.45) 59 55 0.298 1.23(0.82-1.85) 
1-3 times 14 16 0.201 1.64(0.76-3.52) 16 30 0.009 2.35(1.23-4.48) 30 46 0.004 2.03(1.24-3.32) 
 
Weekly 
 
1 times 21 77 0.000 5.27(3.05-9.11) 27 26 0.526 1.20(0.67-2.16) 48 103 0.000 2.85(1.94-4.17) 
2-4 times 9 3 0.280 0.48(0.12-1.81) 10 9 0.799 1.12(0.44-2.85) 19 12 0.644 0.83(0.40-1.76) 
5-6 times 5 1 0.259 0.28(0.03-2.50) 6 5 0.944 1.04(0.31-3.49) 11 6 0.532 0.72(0.26-1.98) 
Daily 
 
1 times 6 5 0.770 1.19(0.35-4.03) 8 7 0.861 1.09(0.38-3.09) 14 12 0.746 1.13(0.51-2.50) 
2-3 times 1 1 0.798 1.43(0.08-23.27) 3 0 ---- ---- 4 1 0.326 0.33(0.03-2.99) 
+4 times 0 0 ---- ---- 0 0 ---- ---- 0 0 ---- ---- 
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Cream (all types) 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 t spoon = 15 g = ½ ounce 234 232 0.003  275 253 0.262  509 485 0.000  
 
Monthly 
or less 
Never 101 76  Ref 102 74  Ref 203 150  Ref 
<1 times 32 26 0.801 1.08(0.59-1.96) 47 38 0.684 1.11(0.66-1.87) 79 64 0.645 1.09(0.74-1.62) 
1-3 times 26 23 0.618 1.17(0.62-2.21) 29 34 0.104 1.61(0.90-2.88) 55 57 0.120 1.40(0.91-2.14) 
 
Weekly 
 
1 times 33 69 0.000 2.77(1.66-4.63) 37 44 0.068 1.63(0.96-2.78) 70 113 0.000 2.18(1.51-3.14) 
2-4 times 27 15 0.394 0.73(0.36-1.48) 33 25 0.888 1.04(0.57-1.90) 60 40 0.656 0.90(0.57-1.41) 
5-6 times 4 3 0.997 0.99(0.21-4.58) 8 14 0.060 2.41(0.96-6.04) 12 17 0.097 1.91(0.88-4.13) 
 
Daily 
 
1 times 7 16 0.020 3.03(1.19-7.75) 13 19 0.073 2.01(0.93-4.33) 20 35 0.004 2.36(1.31-4.26) 
2-3 times 3 3 0.732 1.32(0.26-6.76) 6 3 0.607 0.68(0.16-2.84) 9 6 0.848 0.90(0.31-2.58) 
+4 times 1 1 0.842 1.32(0.08-21.58) 0 2 ---- ---- 1 3 0.227 4.06(0.41-39.41) 
 
Full fat cream cheese 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 t spoon = 15 g = ½ ounce 231 227 0.007  274 252 0.201  505 479 0.003  
 
Monthly 
or less 
Never 31 33  Ref 42 22  Ref 73 55  Ref 
<1 times 15 14 0.769 0.87(0.36-2.10) 14 23 0.008 3.13(1.35-7.27) 29 37 0.085 1.69(0.93-3.08) 
1-3 times 28 19 0.246 0.63(0.29-1.36) 19 14 0.438 1.40(0.59-3.33) 47 33 0.807 0.93(0.52-1.64) 
 
Weekly 
 
1 times 25 60 0.019 2.25(1.14-4.43) 19 26 0.016 2.61(1.19-5.72) 44 86 0.000 2.59(1.56-4.29) 
2-4 times 46 31 0.181 0.63(0.32-1.23) 45 41 0.104 1.73(0.89-3.39) 91 72 0.837 1.05(0.65-1.67) 
5-6 times 23 13 0.139 0.53(0.23-1.22) 28 26 0.131 1.77(0.84-3.7) 51 39 0.957 1.01(0.58-1.74) 
 
Daily 
 
1 times 50 48 0.748 0.90(0.48-1.69) 78 76 0.044 1.86(1.01-3.40) 128 124 0.250 1.28(0.83-1.97) 
2-3 times 7 9 0.737 1.20(0.40-3.63) 22 15 0.536 1.30(0.56-2.99) 29 24 0.775 1.09(0.57-2.09) 
+4 times 6 0 ---- ---- 7 9 0.114 2.45(0.80-7.48) 13 9 0.857 0.91(0.36-2.30) 
Spread Cheese 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 t spoon = 15 g = ½ ounce 234 232 0.000  280 257 0.671  514 489 0.000  
 
Monthly 
or less 
Never 29 21  Ref 40 37  Ref 69 58  Ref 
<1 times 10 12 0.327 1.65(0.60-4.54) 12 12 0.868 1.08(0.43-2.70) 22 24 0.450 1.29(0.66-2.55) 
1-3 times 20 7 0.166 0.48(0.17-1.35) 13 11 0.849 0.91(0.36-2.29) 33 18 0.207 0.64(0.33-1.27) 
 
Weekly 
 
1 times 14 17 0.262 1.67(0.68-4.13) 18 21 0.556 1.26(0.58-2.73) 32 38 0.248 1.41(0.78-2.53) 
2-4 times 47 22 0.258 0.64(0.30-1.37) 54 38 0.380 0.76(0.41-1.40) 101 60 0.151 0.70(0.44-1.13) 
5-6 times 30 15 0.385 0.69(0.29-1.59) 31 23 0.537 0.80(0.39-1.61) 61 38 0.272 0.74(0.43-1.26) 
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Cheddar-type cheese 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
4 x 3 x 2cm cube = 40g 234 231 0.000  279 256 0.687  512 487 0.000  
 
Monthly 
or less 
Never 95 57  Ref 90 68  Ref 185 125  Ref 
<1 times 45 38 0.217 1.40(0.81-2.42) 67 55 0.733 1.08(0.67-1.74) 112 93 0.257 1.22(0.86-1.75) 
1-3 times 37 29 0.372 1.30(0.72-2.34) 36 37 0.279 1.36(0.78-2.37) 73 66 0.157 1.33(0.89-2.00) 
 
Weekly 
 
1 times 24 88 0.000 6.11(3.49-10.67) 47 48 0.248 1.35(0.81-2.25) 71 136 0.000 2.83(1.96-4.08) 
2-4 times 22 11 0.653 0.83(0.37-1.84) 25 28 0.217 1.48(0.79-2.76) 47 39 0.403 1.22(0.75-1.98) 
5-6 times 2 1 0.883 0.83(0.07-9.39) 5 4 0.934 1.05(0.27-4.09) 7 5 0.926 1.05(0.32-3.40) 
 
Daily 
 
1 times 8 3 0.500 0.62(0.15-2.45) 6 9 0.213 1.98(0.67-5.84) 14 12 0.562 1.26(0.56-2.83) 
2-3 times 1 3 0.168 5.00(0.50-49.22) 2 4 0.269 2.64(0.47-14.87) 3 7 0.077 3.45(0.87-13.60) 
+4 times 0 1 ---- ---- 0 3 ---- ---- 0 4 ---- ---- 
 
Slices chees or similar 
(e.g. kiri, triangle chees) 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 slices = 1 piece 233 232 0.004  278 252 0.100  511 484 0.000  
 
Monthly 
or less 
Never 53 30  Ref 57 31  Ref 110 61  Ref 
<1 times 30 37 0.020 2.17(1.12-4.20) 50 41 0.181 1.50(0.82-2.75) 81 78 0.012 1.75(1.13-2.73) 
1-3 times 42 36 0.198 1.51(0.80-2.84) 42 40 0.074 1.75(0.94-3.24) 84 76 0.029 1.63(1.05-2.53) 
 
Weekly 
 
1 times 40 74 0.000 3.26(1.81-5.89) 47 53 0.015 2.07(1.15-3.73) 87 127 0.000 2.63(1.73-3.98) 
2-4 times 40 30 0.397 1.32(0.69-2.54) 40 46 0.016 2.11(1.15-3.88) 80 76 0.017 1.71(1.10-2.66) 
5-6 times 11 4 0.480 0.64(0.18-2.19) 13 5 0.544 0.70(0.23-2.16) 24 9 0.354 0.67(0.29-1.54) 
 
Daily 
 
1 times 13 17 0.053 2.31(0.98-5.40) 26 27 0.068 1.90(0.95-3.82) 39 44 0.009 2.03(1.19-3.46) 
2-3 times 4 3 0.724 1.32(0.27-6.32) 3 8 0.026 4.90(1.21-19.82) 7 11 0.041 2.83(1.04-7.68) 
+4 times 0 1 ---- ---- 0 1 ---- ---- 0 2 ---- ---- 
 
Daily 
 
1 times 65 94 0.035 1.99(1.04-3.80) 79 77 0.851 1.05(0.61-1.81) 144 171 0.102 1.41(0.93-2.13) 
2-3 times 14 36 0.003 3.55(1.54-8.18) 26 24 0.995 0.99(0.48-2.03) 40 60 0.033 1.78(1.04-3.03) 
+4 times 5 8 0.214 2.21(0.63-7.71) 7 14 0.135 2.16(0.78-5.94) 12 22 0.034 2.37(1.06-5.31) 
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Ice-cream (any type) 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
½ cup = 120 g = 4 ounces 232 231 0.322  273 252 0.334  505 483 0.256  
 
Monthly 
or less 
Never 34 34  Ref 38 27  Ref 72 61  Ref 
<1 times 57 46 0.494 0.80(0.43-1.49) 69 64 0.383 1.30(0.71-2.37) 126 110 0.890 1.03(0.67-1.57) 
1-3 times 57 51 0.720 0.89(0.48-1.64) 74 56 0.838 1.06(0.58-1.94) 131 107 0.866 0.96(0.63-1.47) 
 
Weekly 
 
1 times 47 66 0.271 1.40(0.76-2.57) 42 49 0.131 1.64(0.86-3.12) 89 115 0.060 1.52(0.98-2.36) 
2-4 times 24 27 0.751 1.12(0.54-2.32) 29 29 0.347 1.40(0.69-2.87) 53 56 0.394 1.24(0.75-2.07) 
5-6 times 6 2 0.197 0.33(0.06-1.77) 7 9 0.292 1.810(0.60-5.45) 13 11 0.998 0.99(0.41-2.39) 
 
Daily 
 
1 times 7 5 0.595 0.71(0.20-2.47) 7 16 0.024 3.21(1.16-8.88) 14 21 0.139 1.77(0.83-3.77) 
2-3 times 0 0 ---- ---- 5 2 0.511 0.56(0.10-3.12) 5 2 0.380 0.47(0.08-2.52) 
+4 times 0 0 ---- ---- 2 0 ---- ---- 2 0 ---- ---- 
 
Butter, dairy blend 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 tea spoon = 5 g 226 224 0.235  269 254 0.106  495 478 0.199  
 
Monthly 
or less 
Never 110 126  Ref 135 96  Ref 245 222  Ref 
<1 times 40 31 0.152 0.67(0.39-1.15) 50 53 0.094 1.49(0.93-2.37) 90 84 0.868 1.03(0.72-1.45) 
1-3 times 21 20 0.586 0.83(0.42-1.61) 30 31 0.196 1.45(0.82-2.55) 51 51 0.652 1.10(0.71-1.69) 
 
Weekly 
 
1 times 30 30 0.639 0.87(0.49-1.53) 18 23 0.086 1.79(0.91-3.51) 48 53 0.368 1.21(0.79-1.87) 
2-4 times 16 5 0.014 0.27(0.09-0.76) 15 19 0.119 1.78(0.86-3.68) 31 24 0.584 0.85(0.48-1.50) 
5-6 times 3 1 0.288 0.29(0.03-2.83) 9 6 0.906 0.93(0.32-2.72) 12 7 0.363 0.64(0.24-1.66) 
Cottage, Ricotta, Haloumi 
cheese 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 t spoon = 15 g = ½ ounce 229 229 0.733  270 249 0.867  499 478 0.922  
 
Monthly 
or less 
Never 160 169  Ref 183 168  Ref 343 337  Ref 
<1 times 22 28 0.542 1.20(0.66-2.19) 35 31 0.894 0.96(0.57-1.63) 57 59 0.795 1.05(0.71-1.56) 
1-3 times 23 14 0.122 0.57(0.28-1.15) 18 18 0.807 1.08(0.54-2.16) 41 32 0.353 0.79(0.48-1.29) 
 
Weekly 
 
1 times 11 12 0.940 1.03(0.44-2.40) 22 14 0.306 0.69(0.34-1.39) 33 26 0.419 0.80(0.46-1.37) 
2-4 times 8 3 0.131 0.35(0.09-1.36) 6 10 0.258 1.81(0.64-5.10) 14 13 0.886 0.94(0.43-2.04) 
5-6 times 4 0 ---- ---- 1 2 0.526 2.17(0.19-24.24) 5 2 0.285 0.40(0.07-2.11) 
 
Daily 
 
1 times 1 1 ---- ---- 4 5 0.650 1.36(0.36-5.15) 5 6 0.743 1.22(0.36-4.04) 
2-3 times 0 1 ---- ---- 1 1 0.952 1.08(0.06-17.55) 1 2 0.562 2.03(0.18-22.55) 
+4 times 0 1 ---- ---- 0 0 ---- ---- 0 1 ---- ---- 
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Daily 
 
1 times 4 9 0.272 1.96(0.58-6.55) 8 21 0.003 3.69(1.56-8.68) 12 30 0.004 2.75(1.37-5.52) 
2-3 times 1 0 ---- ---- 0 2 ---- ---- 1 2 0.519 2.20(0.19-24.50) 
+4 times 1 2 0.651 1.74(0.15-19.51) 4 3 0.945 1.05(0.23-4.82)  5 5 0.635 1.38(0.36-5.20) 
 
3- Grain (cereal) foods:- 
White bread (Any types) 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 slice = 1 mid roll = 40 g 234 230 0.100  278 256 0.581  512 486 0.052  
 
Monthly 
or less 
Never 3 7  Ref 5 7  Ref 8 14  Ref 
<1 times 11 3 0.024 0.11(0.01-0.75) 4 3 0.517 0.53(0.08-3.53) 15 6 0.024 0.22(0.06-0.82) 
1-3 times 5 3 0.176 0.25(0.03-1.84) 4 3 0.517 0.53(0.08-3.53) 9 6 0.161 0.38(0.09-1.46) 
 
Weekly 
 
1 times 6 5 0.262 0.35(0.05-2.15) 8 11 0.981 0.98(0.22-4.25) 14 16 0.459 0.65(0.21-2.01) 
2-4 times 23 17 0.131 0.31(0.07-1.40) 25 21 0.436 0.60(0.16-2.17) 48 38 0.108 0.45(0.17-1.19) 
5-6 times 17 9 0.065 0.22(0.04-1.09) 21 24 0.758 0.81(0.22-2.96) 38 33 0.164 0.49(0.18-1.33) 
 
Daily 
 
1 times 92 86 0.195 0.40(0.10-1.59) 125 94 0.301 0.53(0.16-1.74) 217 180 0.100 0.47(0.19-1.15) 
2-3 times 61 73 0.348 0.51(0.12-2.06) 69 68 0.565 0.70(0.21-2.32) 130 141 0.298 0.62(0.25-1.52) 
+4 times 16 27 0.669 0.72(0.16-3.20) 17 25 0.941 1.05(0.28-3.86) 33 52 0.881 0.92(0.35-2.45) 
 
Pancakes, French toast 
and waffles 
Boys p 
value 
OR 
95%CI 
Girls p value OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 pancake = 1 piece 234 228 0.004  278 255 0.158  512 483 0.003  
 
Monthly 
Never 57 50  Ref 70 46  Ref 127 96  Ref 
<1 times 42 29 0.439 0.78(0.42-1.44) 51 42 0.423 1.25(0.72-2.17) 93 71 0.962 1.01(0.67-1.51) 
Wholemeal bread, Brown, 
granary (Any types) 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 slice = 1 mid roll = 40 g 234 228 0.015  279 254 0.440  512 482 0.526  
 
Monthly 
or less 
Never 113 131  Ref 130 107  Ref 243 238  Ref 
<1 times 22 36 0.250 1.41(0.78-2.53) 31 21 0.532 0.82(0.44-1.51) 53 57 0.658 1.09(0.72-1.66) 
1-3 times 24 8 0.004 0.28(0.12-0.66) 22 22 0.553 1.21(0.63-2.31) 46 30 0.106 0.66(0.40-1.09) 
 
Weekly 
 
1 times 15 16 0.827 0.92(0.43-1.94) 28 33 0.213 1.43(0.81-2.51) 43 49 0.507 1.16(0.74-1.81) 
2-4 times 14 11 0.358 0.67(0.29-1.55) 19 17 0.816 1.08(0.53-2.19) 33 28 0.599 0.86(0.50-1.47) 
5-6 times 6 4 0.401 0.57(0.15-2.08) 6 7 0.542 1.41(0.46-4.34) 12 11 0.877 0.93(0.40-2.16) 
 
Daily 
 
1 times 29 17 0.040 0.50(0.26-0.96) 34 28 0.998 1.00(0.57-1.75) 63 45 0.143 0.72(0.47-1.11) 
2-3 times 10 5 0.135 0.43(0.14-1.29) 7 17 0.021 2.95(1.18-7.37) 17 22 0.406 1.32(0.68-2.55) 
+4 times 0 0 ---- ---- 2 2 0.847 1.21(0.16-8.77) 2 2 0.983 1.02(0.14-7.30) 
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or less 1-3 times 41 38 0.853 1.05(0.59-1.89) 37 30 0.499 1.23(0.67-2.26) 78 68 0.505 1.15(0.75-1.75) 
 
Weekly 
 
1 times 36 72 0.003 2.28(1.31-3.95) 34 40 0.043 1.83(1.02-3.30) 70 112 0.000 2.11(1.42-3.15) 
2-4 times 18 17 0.850 1.07(0.50-2.31) 29 32 0.104 1.67(0.89-3.13_ 47 49 0.189 1.37(0.85-2.22) 
5-6 times 8 5 0.573 0.71(0.21-2.31) 15 16 0.233 1.62(0.73-3.60) 23 21 0.568 1.20(0.63-2.31) 
 
Daily 
 
1 times 20 12 0.358 0.68(0.30-1.53) 33 27 0.495 1.24(0.66-2.33) 53 39 0.915 0.97(0.59-1.59) 
2-3 times 12 2 0.035 0.19(0.04-0.89) 7 15 0.017 3.26(1.23-8.61) 19 17 0.640 1.18(0.58-2.39) 
+4 times 0 3 ---- ---- 2 6 0.070 4.56(0.88-23.60) 2 9 0.016 6.61(1.41-30.89) 
 
Breakfast cereal 
(Unsweetened e.g. 
Cornflakes, Weetabix) 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 cup = 45 g = 1 bowl 230 229 0.000  276 254 0.078  506 483 0.000  
 
Monthly 
or less 
Never 46 29  Ref 39 48  Ref 85 77  Ref 
<1 times 26 28 0.138 1.70(0.84-3.46) 40 34 0.244 0.69(0.37-1.28) 66 62 0.878 1.03(0.65-1.64) 
1-3 times 24 49 0.001 3.23(1.65-6.35) 37 37 0.513 0.81(0.43-1.51) 61 86 0.054 1.55(0.99-2.44) 
 
Weekly 
 
1 times 28 57 0.000 3.22(1.68-6.17) 44 35 0.163 0.64(0.35-1.19) 72 92 0.122 1.41(0.91-2.18) 
2-4 times 53 33 0.969 0.98(0.52-1.86) 54 47 0.238 0.70(0.39-1.25) 107 80 0.374 0.82(0.54-1.26) 
5-6 times 4 9 0.049 3.56(1.00-12.66) 6 9 0.728 1.21(0.39-3.72) 10 18 0.106 1.98(0.86-4.56) 
 
Daily 
 
1 times 41 20 0.478 0.77(0.38-1.57) 51 28 0.011 0.44(0.23-0.83) 92 48 0.020 0.57(0.36-0.91) 
2-3 times 3 3 0.587 1.58(0.30-8.39) 2 7 0.208 2.84(0.55-14.47) 5 10 0.165 2.20(0.72-6.74) 
+4 times 5 1 0.306 0.31(0.03-2.85) 3 9 0.204 2.43(0.61-9.62) 8 10 0.519 1.38(0.51-3.67) 
 
Breakfast cereal 
(Sweetened e.g. Frosties, 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal Obese Normal Obese 
Cake, muffin, croissant 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 medium piece = 35 g 233 231 0.000  278 257 0.544  512 488 0.000  
 
Monthly 
or less 
Never 16 14  Ref 11 15  Ref 27 29  Ref 
<1 times 33 28 0.945 0.97(0.40-2.32) 44 43 0.460 0.71(0.29-1.73) 77 71 0.627 0.85(0.46-1.58) 
1-3 times 37 33 0.965 1.01(0.43-2.40) 40 37 0.397 0.67(0.27-1.66) 77 68 0.596 0.84(0.45-1.56) 
 
Weekly 
 
1 times 47 105 0.021 2.55(1.15-5.65) 61 60 0.454 0.72(0.30-1.69) 108 165 0.232 1.42(0.79-2.53) 
2-4 times 50 20 0.083 0.45(0.18-1.10) 59 37 0.084 0.46(0.19-1.10) 109 49 0.022 0.48(0.26-0.90) 
5-6 times 10 6 0.551 0.68(0.19-2.37) 14 15 0.657 0.78(0.27-2.28) 24 21 0.609 0.81(0.37-1.78) 
 
Daily 
 
1 times 37 18 0.207 0.55(0.22-1.38) 43 39 0.369 0.66(0.27-1.62) 80 39 0.198 0.66(0.35-1.23) 
2-3 times 3 5 0.430 1.90(0.38-9.44) 4 9 0.487 1.65(0.40-6.76) 7 17 0.245 1.86(0.65-5.31) 
+4 times 0 2 ---- ---- 2 2 0.773 0.73(0.08-6.04) 2 10 0.493 1.86(0.31-11.00) 
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Coco Pops … etc.) Weight Weight 
1 cup = 45 g = 1 bowl 226 226 0.001  270 247 0.189  496 473 0.001  
 
Monthly 
or less 
Never 109 79  Ref 142 113  Ref 251 192  Ref 
<1 times 23 13 0.510 0.78(0.37-1.63) 41 36 0.706 1.10(0.66-1.84) 64 49 0.997 1.00(0.66-1.51) 
1-3 times 17 19 0.235 1.54(0.75-3.15) 24 17 0.733 0.89(0.45-1.73) 41 36 0.578 1.14(0.70-1.86) 
 
Weekly 
 
1 times 24 45 0.001 2.58(1.45-4.59) 28 22 0.967 0.98(0.53-1.81) 52 67 0.012 1.68(1.12-2.53) 
2-4 times 20 37 0.003 2.55(1.37-4.72) 14 30 0.004 2.69(1.36-5.31) 34 67 0.000 2.57(1.63-4.05) 
5-6 times 10 20 0.014 2.75(1.22-6.21) 6 10 0.164 2.09(0.73-5.93) 16 30 0.006 2.45(1.29-4.62) 
 
Daily 
 
1 times 18 8 0.277 0.61(0.25-1.48) 13 15 0.352 1.450(0.66-3.17) 31 23 0.917 0.97(0.54-1.71) 
2-3 times 4 3 0.965 1.03(0.22-4.75) 1 2 0.454 2.51(0.22-28.07) 5 5 0.675 1.30(0.37-4.58) 
+4 times 1 2 0.411 2.75(0.24-30.96) 0 2 ---- ---- 2 4 0.270 2.61(0.47-14.42) 
 
Rice (Cooked) 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
½ cup = 120g = 8 tsp 
spoon 
233 232 0.059  274 256 0.540  507 488 0.056  
 
Monthly 
or less 
Never 6 4  Ref 6 4  Ref 12 8  Ref 
<1 times 3 2 1.000 1.00(0.11-8.94) 5 5 0.654 1.50(0.25-8.81) 8 7 0.694 1.31(0.33-5.07) 
1-3 times 7 3 0.640 0.64(0.10-4.09) 8 9 0.517 1.68(0.34-8.22) 15 12 0.761 1.20(0.37-3.87) 
 
Weekly 
 
1 times 14 17 0.417 1.82(0.42-7.76) 11 20 0.179 2.72(0.63-11.78) 25 37 0.129 2.22(0.79-6.20) 
2-4 times 51 42 0.755 1.23(0.32-4.66) 47 39 0.748 1.24(0.32-4.72) 98 81 0.655 1.24(0.48-3.17) 
5-6 times 38 41 0.481 1.61(0.42-6.18) 40 26 0.971 0.97(0.25-3.79) 78 67 0.602 1.28(0.49-3.33) 
 
Daily 
1 times 106 93 0.678 1.31(0.36-4.80) 138 129 0.607 1.40(0.38-5.08) 244 222 0.504 1.36(0.54-3.40) 
2-3 times 6 17 0.071 4.25(0.88-20.44) 8 11 0.363 2.06(0.43-9.80) 14 28 0.050 3.00(0.99-9.02) 
Muesli (all types) 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
¾ cup = 30g = 1 s bowel 228 228 0.337  272 247 0.898  500 475 0.301  
 
Monthly 
or less 
Never 168 155  Ref 190 167  Ref 358 322  Ref 
<1 times 25 32 0.258 1.38(0.78-2.44) 29 25 0.947 0.98(0.55-1.74) 54 57 0.435 1.17(0.78-1.75) 
1-3 times 6 16 0.031 2.89(1.10-7.57) 10 15 0.205 1.70(0.74-3.90) 16 31 0.016 2.15(1.15-4.01) 
 
Weekly 
 
1 times 11 13 0.560 1.28(0.55-2.94) 17 18 0.599 1.20(0.60-2.41) 28 31 0.445 1.23(0.72-2.09) 
2-4 times 6 2 0.217 0.36(0.07-1.81) 10 7 0.652 0.79(0.29-2.13) 16 9 0.268 0.62(0.27-1.43) 
5-6 times 5 5 0.900 1.08(0.30-3.81) 3 3 0.875 1.13(0.22-5.71) 8 8 0.834 1.11(0.41-2.99) 
 
Daily 
 
1 times 6 4 0.620 0.72(0.20-2.60) 10 8 0.846 0.91(0.35-2.36) 16 12 0.641 0.83(0.38-1.78) 
2-3 times 0 0 ---- ---- 2 1 0.646 0.56(0.05-6.33) 2 1 0.632 0.55(0.05-6.16) 
+4 times 1 1 0.955 1.08(0.06-17.47) 1 3 0.290 3.41(0.35-33.12) 2 4 0.358 2.22(0.40-12.22) 
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 +4 times 2 13 0.022 9.75(1.38-68.78) 11 13 0.454 1.77(0.39-7.93) 13 26 0.053 3.00(0.98-9.15) 
 
Pasta cooked any type 
includes noodles 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
½ cup = 120g = 8 tsp 
spoon 
230 230 0.493  276 252 0.085  506 482 0.171  
 
Monthly 
or less 
Never 10 9  Ref 8 8  Ref 18 17  Ref 
<1 times 10 10 0.869 1.11(0.31-3.90) 22 5 0.035 0.22(0.05-0.90) 32 15 0.128 0.49(0.20-1.22) 
1-3 times 24 16 0.593 0.74(0.24-2.22) 31 37 0.750 1.19(0.40-3.55) 55 53 0.959 1.02(0.47-2.18) 
 
Weekly 
 
1 times 71 93 0.440 1.45(0.56-3.77) 61 70 0.795 1.14(0.40-3.24) 132 163 0.454 1.30(0.64-2.63) 
2-4 times 70 56 0.811 0.88(0.33-2.33) 79 68 0.776 0.86(0.30-2.41) 149 124 0.725 0.88(0.43-1.78) 
5-6 times 16 19 0.627 1.31(0.43-4.04) 24 15 0.432 0.62(0.19-2.02) 40 34 0.798 0.90(0.40-2.01) 
 
Daily 
 
1 times 24 21 0.959 0.97(0.33-2.84) 36 37 0.960 1.02(0.34-3.03) 60 58 0.952 1.02(0.48-2.17) 
2-3 times 3 2 0.769 0.74(0.10-5.49) 11 11 1.000 1.00(0.27-3.62) 14 13 0.974 0.98(0.36-2.68) 
+4 times 2 4 0.415 2.22(0.32-15.18) 4 1 0.258 0.25(0.02-2.75) 6 5 0.857 0 .88(0.22-3.43) 
 
Plain Biscuits 
(unsweetened) 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
3 small pieces = 35 g 230 227 0.002  276 257 0.911  506 484 0.014  
 
Monthly 
or less 
Never 46 53  Ref 52 54  Ref 98 107  Ref 
<1 times 33 53 0.268 1.39(0.77-2.50) 27 32 0.685 1.14(0.60-2.16) 60 85 0.234 1.29(0.84-1.99) 
1-3 times 26 41 0.329 1.36(0.72-2.57) 39 33 0.503 0.81(0.44-1.48) 65 74 0.849 1.04(0.67-1.60) 
Jareesh, Qursan, 
Margoog* 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
½ cup = 120g = 8 tsp 
spoon 
231 231 0.096  276 252 0.531  507 483 0.042  
 
Monthly 
or less 
Never 32 31  Ref 22 26  Ref 54 57  Ref 
<1 times 54 35 0.227 0.66(0.34-1.28) 66 52 0.238 0.66(0.34-1.30) 120 87 0.112 0.68(0.43-1.09) 
1-3 times 45 32 0.366 0.73(0.37-1.43) 70 48 0.115 0.58(0.29-1.14) 115 80 0.081 0.65(0.41-1.05) 
 
Weekly 
 
1 times 66 96 0.173 1.50(0.83-2.69) 66 65 0.590 0.83(0.42-1.61) 132 161 0.517 1.15(0.74-1.79) 
2-4 times 24 28 0.620 1.20(0.57-2.51) 30 37 0.911 1.04(0.49-2.19) 54 65 0.620 1.14(0.67-1.91) 
5-6 times 5 2 0.311 0.41(0.07-2.28) 7 6 0.609 0.72(0.21-2.48) 12 8 0.353 0.63(0.24-1.66) 
 
Daily 
 
1 times 4 4 0.966 1.03(0.23-4.49) 11 13 1.000 1.00(0.37-2.67) 15 17 0.860 1.07(0.48-2.36) 
2-3 times 1 2 0.562 2.06(0.17-23.94) 4 5 0.939 1.05(0.25-4.42) 5 7 0.646 1.32(0.39-4.43) 
+4 times 0 1 ---- ---- 0 0 ---- ---- 0 1 ---- ---- 
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Weekly 
 
1 times 44 35 0.222 0.69(0.38-1.25) 49 40 0.404 0.78(0.44-1.38) 93 75 0.147 0.73(0.49-1.11) 
2-4 times 37 28 0.191 0.65(0.35-1.23) 42 46 0.854 1.05(0.59-1.85) 79 74 0.474 0.85(0.56-1.30) 
5-6 times 9 8 0.622 0.77(0.27-2.16) 20 16 0.501 0.77(0.36-1.64) 29 24 0.370 0.75(0.41-1.39) 
 
Daily 
 
1 times 30 7 0.001 0.20(0.08-0.50) 41 31 0.302 0.72(0.39-1.33) 71 38 0.004 0.49(0.30-0.79) 
2-3 times 5 1 0.116 0.17(0.02-1.54) 4 3 0.680 0.72(0.15-3.38) 9 4 0.145 0.40(0.12-1.36) 
+4 times 0 1 ---- ---- 2 2 0.970 0.96(0.13-7.09) 2 3 0.731 1.37(0.22-8.39) 
 
Biscuits (sweetened or 
fitted) 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
3 small pieces = 35 g 233 231 0.000  278 257 0.142  511 488 0.001  
 
Monthly 
or less 
Never 24 23  Ref 26 31  Ref 50 54  Ref 
<1 times 24 20 0.740 0.87(0.38-1.98) 43 21 0.018 0.41(0.19-0.85) 67 41 0.042 0.56(0.32-0.97) 
1-3 times 33 23 0.424 0.72(0.33-1.58) 29 27 0.512 0.78(0.37-1.63) 62 50 0.285 0.74(0.43-1.27) 
 
Weekly 
 
1 times 57 39 0.347 0.71(0.35-1.44) 64 56 0.338 0.73(0.39-1.38) 121 95 0.183 0.72(0.45-1.16) 
2-4 times 43 57 0.361 1.38(0.69-2.77) 57 53 0.447 0.78(0.41-1.48) 100 110 0.939 1.01(0.63-1.63) 
5-6 times 15 50 0.003 3.47(1.54-7.83) 16 14 0.494 0.73(0.30-1.78) 31 64 0.028 1.91(1.07-3.40) 
 
Daily 
 
1 times 32 15 0.095 0.48(0.21-1.13) 37 39 0.726 0.88(0.44-1.76) 69 54 0.228 0.72(0.42-1.22) 
2-3 times 5 3 0.552 0.62(0.13-2.92) 4 13 0.112 2.72(0.79-9.38) 9 16 0.279 1.64(0.66-4.06) 
+4 times 0 1 ---- ---- 2 3 0.809 1.25(0.19-8.11) 2 4 0.488 1.85(0.32-10.55) 
4- Fruits (fresh, frozen, canned, dried):- 
Apple, Pear 
Boys P value OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 medium 231 232 0.070  280 255 1.000  511 487 0.522  
 
Monthly 
or less 
Never 17 22  Ref 12 10  Ref 29 32  Ref 
<1 times 33 27 0.268 0.63(0.28-1.42) 34 31 0.856 1.09(0.41-2.88) 67 58 0.438 0.78(0.42-1.44) 
1-3 times 30 24 0.256 0.61(0.27-1.41) 42 36 0.954 1.02(0.39-2.66) 72 60 0.366 0.75(0.41-1.38) 
 
Weekly 
 
1 times 56 90 0.553 1.24(0.60-2.54) 60 54 0.869 1.08(0.43-2.70) 116 144 0.680 1.12(0.64-1.96) 
2-4 times 47 30 0.076 0.49(0.22-1.07) 59 57 0.751 1.15(0.46-2.89) 106 87 0.315 0.74(0.41-1.32) 
5-6 times 14 10 0.258 0.55(0.19-1.54) 21 20 0.801 1.14(0.40-3.23) 35 30 0.480 0.77(0.38-1.56) 
 
Daily 
 
1 times 30 26 0.339 0.67(0.29-1.52) 40 37 0.830 1.11(0.42-2.87) 70 63 0.510 0.81(0.44-1.49) 
2-3 times 3 2 0.493 0.51(0.07-3.43) 8 7 0.790 1.20(0.31-4.59) 11 9 0.699 0.81(0.29-2.28) 
+4 times 1 1 0.859 0.77(0.04-13.26) 4 3 0.904 0.90(0.16-5.00) 5 4 0.654 0.72(0.17-2.96) 
Orange, mandarin, 
grapefruit 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
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Banana 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 medium 231 231 0.047  278 253 0.820  509 484 0.075  
 
Monthly 
or less 
Never 20 22  Ref 21 16  Ref 41 38  Ref 
<1 times 19 18 0.741 0.86(0.35-2.08) 24 23 0.604 1.25(0.52-2.99) 43 41 0.928 1.02(0.55-1.90) 
1-3 times 33 31 0.691 0.85(0.39-1.86) 41 39 0.579 1.24(0.57-2.73) 74 70 0.942 1.02(0.58-1.76) 
 
Weekly 
 
1 times 50 86 0.210 1.56(0.77-3.14) 57 59 0.420 1.35(0.64-2.86) 107 145 0.142 1.46(0.88-2.42) 
2-4 times 53 38 0.254 0.65(0.31-1.35) 58 43 0.944 0.97(0.45-2.08) 111 81 0.373 0.78(0.46-1.33) 
5-6 times 15 11 0.420 0.66(0.24-1.78) 19 19 0.558 1.31(0.52-3.25) 34 30 0.884 0.95(0.49-1.84) 
 
Daily 
 
1 times 34 21 0.165 0.56(0.24-1.26) 48 38 0.923 1.03(0.47-2.26) 82 59 0.370 0.77(0.44-1.35) 
2-3 times 5 4 0.666 0.72(0.17-3.09) 8 12 0.230 1.96(0.65-5.95) 13 16 0.515 1.32(0.56-3.12) 
+4 times 2 0 ---- ---- 2 4 0.298 2.62(0.42-16.16) 4 4 0.918 1.07(0.25-4.62) 
 
1 medium 230 232 0.068  275 256 0.720  505 488 0.052  
 
Monthly 
or less 
Never 13 15  Ref 12 12  Ref 25 27  Ref 
<1 times 18 18 0.777 0.86(0.32-2.33) 24 19 0.647 0.79(0.29-2.15) 42 37 0.569 0.81(0.40-1.64) 
1-3 times 28 23 0.472 0.71(0.28-1.79) 31 33 0.896 1.06(0.41-2.72) 59 56 0.699 0.87(0.45-1.69) 
 
Weekly 
 
1 times 50 80 0.436 1.38(0.60-3.15) 56 60 0.878 1.07(0.44-2.58) 106 140 0.511 1.22(0.67-2.22) 
2-4 times 66 43 0.180 0.56(0.24-1.30) 65 48 0.501 0.73(0.30-1.78) 131 91 0.154 0.64(0.35-1.17) 
5-6 times 12 17 0.701 1.22(0.43-3.50) 18 22 0.698 1.22(0.44-3.36) 30 39 0.615 1.20(0.58-2.48) 
 
Daily 
 
1 times 35 32 0.606 0.79(0.32-1.91) 54 43 0.618 0.79(0.32-1.94) 89 75 0.436 0.78(0.41-1.45) 
2-3 times 5 3 0.427 0.52(0.10-2.60) 11 16 0.508 1.45(0.48-4.40) 16 19 0.829 1.10(0.46-2.59) 
+4 times 3 1 0.307 0.28(0.02-3.12) 4 3 0.740 0.75(0.13-4.09) 7 4 0.353 0.52(0.13-2.02) 
Mango 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 medium 232 232 0.249  275 251 0.483  506 483 0.138  
 
Monthly 
or less 
Never 55 83  Ref 63 55  Ref 118 138  Ref 
<1 times 69 53 0.007 0.50(0.31-0.83) 74 69 0.792 1.06(0.65-1.74) 143 122 0.073 0.73(0.51-1.03) 
1-3 times 34 33 0.141 0.64(0.35-1.15) 61 43 0.431 0.80(0.47-1.37) 95 76 0.056 0.68(0.46-1.00) 
 
Weekly 
 
1 times 37 37 0.156 0.66(0.37-1.17) 32 37 0.355 1.32(0.73-2.40) 69 74 0.679 0.91(0.60-1.38) 
2-4 times 20 13 0.034 0.43(0.19-0.93) 19 11 0.330 0.66(0.29-1.51) 39 24 0.026 0.52(0.29-0.92) 
5-6 times 6 5 0.346 0.55(0.16-1.89) 7 14 0.096 2.29(0.86-6.08) 13 19 0.559 1.25(0.59-2.63) 
 
Daily 
 
1 times 10 6 0.091 0.39(0.13-1.15) 17 17 0.727 1.14(0.53-2.45) 27 23 0.307 0.72(0.39-1.33) 
2-3 times 0 2 ---- ---- 1 2 0.503 2.29(0.20-25.95) 1 4 0.274 3.42(0.37-31.0) 
+4 times 1 0 ---- ---- 0 3 ---- ---- 1 3 0.417 2.56(0.26-24.99) 
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Pineapple 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
3 small slices 231 228   277 255 0.487  508 483 0.753  
 
Monthly 
or less 
Never 85 111  Ref 109 83  Ref 192 194  Ref 
<1 times 59 47 0.042 0.61(0.37-0.98) 70 64 0.419 1.20(0.77-1.87) 126 111 0.361 0.86(0.62-1.18) 
1-3 times 31 31 0.361 0.76(0.43-1.35) 40 39 0.356 1.28(0.75-2.16) 70 70 0.943 0.98(0.67-1.45) 
 
Weekly 
 
1 times 30 23 0.088 0.58(0.31-1.08) 28 32 0.172 1.50(0.83-2.68) 64 55 0.804 0.94(0.62-1.44) 
2-4 times 15 9 0.081 0.45(0.19-1.10) 10 11 0.425 1.44(0.58-3.56) 26 20 0.481 0.80(0.43-1.48) 
5-6 times 5 3 0.296 0.45(0.10-1.97) 6 13 0.042 2.84(1.03-7.80) 6 16 0.354 1.45(0.65-3.21) 
 
Daily 
 
1 times 4 3 0.476 0.57(0.12-2.63) 13 8 0.652 0.80(0.32-2.04) 17 11 0.277 0.64(0.29-1.41) 
2-3 times 0 1 ---- ---- 1 3 0.239 3.94(0.40-38.56) 1 4 0.217 4.00(0.44-36.11) 
+4 times 2 0 ---- ---- 0 2 ---- ---- 1 2 1.000 1.00(0.13-7.17) 
 
Peach, nectarine, plum, 
apricot 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
2 small 229 232 0.543  274 255 0.622  503 487 0.179  
 
Monthly 
or less 
Never 92 116  Ref 100 94  Ref 192 210  Ref 
<1 times 54 47 0.128 0.69(0.42-1.11) 72 62 0.697 0.91(0.58-1.42) 126 109 0.154 0.79(0.57-1.09) 
1-3 times 31 31 0.424 0.79(0.44-1.40) 39 32 0.625 0.87(0.50-1.50) 70 63 0.330 0.82(0.55-1.21) 
 
Weekly 
 
1 times 31 21 0.049 0.53(0.29-0.99) 33 26 0.555 0.83(0.46-1.50) 64 47 0.066 0.67(0.43-1.02) 
2-4 times 12 8 0.182 0.52(0.20-1.34) 14 15 0.743 1.14(0.52-2.48) 26 23 0.484 0.80(0.44-1.46) 
5-6 times 2 4 0.599 1.58(0.28-8.85) 4 12 0.051 3.19(0.99-10.24) 6 16 0.068 2.43(0.93-6.35) 
 
Daily 
 
1 times 6 4 0.335 0.52(0.14-1.92) 11 9 0.769 0.87(0.34-2.19) 17 13 0.348 0.69(0.33-1.47) 
2-3 times 0 1 ---- ---- 1 3 0.319 3.19(0.32-31.22) 1 4 0.248 3.65(0.40-33.00) 
+4 times 1 0 ---- ---- 0 2 ---- ---- 1 2 0.623 1.82(0.16-20.32) 
Melon (e.g. watermelon, 
rock melon) 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
3 small slices 232 231 0.871  279 251 0.913  511 482 0.905  
 
Monthly 
or less 
Never 39 47  Ref 42 34  Ref 81 81  Ref 
<1 times 63 64 0.542 0.84(0.48-1.45) 80 81 0.423 1.25(0.72-2.16) 143 145 0.944 1.01(0.69-1.49) 
1-3 times 51 59 0.887 0.96(0.54-1.69) 63 53 0.897 1.03(0.58-1.85) 114 112 0.931 0.98(0.65-1.47) 
 
Weekly 
 
1 times 42 36 0.278 0.71(0.38-1.31) 42 32 0.854 0.94(0.49-1.79) 84 68 0.351 0.81(0.51-1.26) 
2-4 times 21 17 0.310 0.67(0.31-1.44) 21 17 1.000 1.00(0.45-2.18) 42 34 0.449 0.81(0.46-1.39) 
5-6 times 4 2 0.324 0.41(0.07-2.38) 9 12 0.316 1.64(0.62-4.36) 13 14 0.859 1.07(0.47-2.43) 
 1 times 8 5 0.282 0.51(0.15-1.71) 19 14 0.823 0.91(0.39-2.07) 27 19 0.299 0.70(0.36-1.36) 
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Fruit Salad, mixed fruit 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 Cup 230 231 0.060  272 251 0.344  502 482 0.316  
 
Monthly 
or less 
Never 67 94  Ref 63 51  Ref 130 145  Ref 
<1 times 50 60 0.531 0.85(0.52-1.39) 67 55 0.958 1.01(0.60-1.69) 117 115 0.479 0.88(0.62-1.25) 
1-3 times 38 32 0.077 0.60(0.34-1.05) 59 48 0.985 1.00(0.59-1.70) 97 80 0.119 0.73(0.50-1.08) 
 
Weekly 
 
1 times 38 22 0.005 0.41(0.22-0.76) 37 32 0.829 1.06(0.58-1.94) 75 54 0.042 0.64(0.42-0.98) 
2-4 times 19 12 0.047 0.45(0.20-0.99) 13 17 0.246 1.61(0.71-3.63) 32 29 0.464 0.81(0.46-1.41) 
5-6 times 4 4 0.640 0.71(0.17-2.95) 11 10 0.807 1.12(0.44-2.85) 15 14 0.648 0.83(0.38-1.80) 
 
Daily 
 
1 times 10 3 0.023 0.21(0.05-0.80) 19 26 0.140 1.69(0.84-3.39) 29 29 0.706 0.89(0.50-1.58) 
2-3 times 1 1 0.812 0.71(0.04-11.59) 1 7 0.047 8.64(1.03-72.58) 2 8 0.110 3.58(0.74-17.19) 
+4 times 3 3 0.684 0.71(0.14-3.64) 2 5 0.189 3.08(0.57-16.58) 5 8 0.536 1.43(0.45-4.49) 
 
Dried Fruits-all types (e.g. 
sultanas, apricots) 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
30g = 2 apricot, 1½ tbsp. 
of sultanas 
231 230 0.459  276 256 0.802  507 486 0.337  
 
Monthly 
or less 
Never 164 154  Ref 194 182  Ref 358 336  Ref 
<1 times 36 35 0.895 1.03(0.61-1.73) 38 27 0.307 0.75(0.44-1.29) 74 62 0.546 0.89(0.61-1.29) 
1-3 times 8 21 0.017 2.79(1.20-6.49) 15 20 0.325 1.42(0.70-2.86) 23 41 0.018 1.89(1.11-3.23) 
 
Weekly 
 
1 times 16 11 0.444 0.73(0.32-1.62) 13 11 0.807 0.90(0.39-2.06) 29 22 0.467 0.80(0.45-1.43) 
2-4 times 4 5 0.674 1.33(0.35-5.04) 5 7 0.501 1.49(0.46-4.78) 9 12 0.433 1.42(0.59-3.41) 
5-6 times 2 2 0.950 1.06(0.14-7.65) 3 4 0.648 1.42(0.31-6.43) 5 6 0.687 1.27(0.38-4.22) 
 
Daily 
 
1 times 0 2 ---- ---- 6 3 0.379 0.53(0.13-2.16) 6 5 0.846 0.88(0.26-2.93) 
2-3 times 1 0 ---- ---- 2 2 0.949 1.06(0.14-7.64) 3 2 0.709 0.71(0.11-4.27) 
+4 times 0 0 ---- ---- 0 0 ---- ---- 0 0 ---- ---- 
Daily 
 
2-3 times 2 1 0.479 0.41(0.03-4.74) 3 5 0.346 2.05(0.45-9.23) 5 6 0.771 1.20(0.35-4.09) 
+4 times 2 0 ---- ---- 0 3 ---- ---- 2 3 0.662 1.50(0.24-9.21) 
Dates (any type) 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
3 medium 233 232 0.029  279 256 0.872  512 488   
 
Monthly 
or less 
Never 14 20  Ref 16 15  Ref 30 35  Ref 
<1 times 19 28 0.946 1.03(0.42-2.53) 15 14 0.993 0.99(0.36-2.74) 34 42 0.866 1.05(0.54-2.05) 
1-3 times 29 28 0.371 0.67(0.28-1.59) 23 20 0.873 0.92(0.36-2.33) 52 48 0.463 0.79(0.42-1.47) 
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5- Vegetable (fresh, frozen, or canned):- 
Green/mixed salad (e.g. 
lettuce, tomato, 
cucumber, onion … etc.) 
Boys p value OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 cup = 1 bowl 234 232 0.001  280 256 0.812  514 488 0.229  
 
Monthly 
or less 
Never 35 34  Ref 26 24  Ref 61 58  Ref 
<1 times 15 18 0.619 1.23(0.53-2.83) 18 16 0.932 0.96(0.40-2.30) 33 34 0.793 1.08(0.59-1.97) 
1-3 times 10 15 0.359 1.54(0.61-3.91) 15 14 0.981 1.011(0.40-2.52) 25 29 0.545 1.22(0.64-2.32) 
 
Weekly 
 
1 times 28 67 0.006 2.46(1.29-4.69) 38 27 0.490 0.77(0.36-1.61) 66 94 0.097 1.49(0.92-2.41) 
2-4 times 46 24 0.074 0.53(0.27-1.06) 40 46 0.537 0.77(0.36-1.61) 86 70 0.524 0.85(0.53-1.38) 
5-6 times 23 13 0.200 0.58(0.25-1.33) 24 26 0.689 1.17(0.53-2.57) 47 39 0.631 0.87(0.50-1.52) 
 
Daily 
 
1 times 70 54 0.444 0.79(0.44-1.43) 97 90 0.987 1.00(0.53-1.87) 16 144 0.651 0.90(0.59-1.38) 
2-3 times 5 5 0.966 1.02(0.27-3.87) 16 8 0.236 0.54(0.19-1.49) 21 13 0.281 0.65(0.29-1.42) 
+4 times 2 2 0.978 1.02(0.13-7.72) 6 5 0.878 0.90(0.24-3.34) 8 7 0.880 0.92(0.31-2.70) 
 
Green salad (e.g. Spanish, 
lettuce, green leaf, 
Parsley, Arugula… etc.) 
Boys p value OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 cup = 1 bowl 231 231 0.000  279 256 0.468  510 487 0.001  
 
Monthly 
or less 
Never 44 49  Ref 48 38  Ref 92 87  Ref 
<1 times 21 17 0.410 0.72(0.34-1.55) 31 16 0.256 0.65(0.31-1.36) 52 33 0.137 0.67(0.39-1.13) 
1-3 times 21 12 0.110 0.51(0.22-1.16) 24 19 1.000 1.00(0.47-2.09) 45 31 0.253 0.72(0.42-1.25) 
 
Weekly 
 
1 times 34 80 0.010 2.11(1.19-3.74) 40 44 0.286 1.38(0.76-2.54) 74 124 0.006 1.77(1.17-2.67) 
2-4 times 49 20 0.003 0.36(0.18-0.70) 46 42 0.639 1.15(0.63-2.09) 95 62 0.094 0.69(0.44-1.06) 
5-6 times 14 13 0.678 0.83(0.35-1.96) 15 22 0.122 1.85(0.84-4.05) 29 35 0.404 1.27(0.72-2.26) 
 
Daily 
 
1 times 45 35 0.242 0.69(0.38-1.27) 65 62 0.506 1.20(0.69-2.08) 110 97 0.732 0.93(0.62-1.39) 
2-3 times 2 4 0.511 1.79(0.31-10.28) 6 7 0.516 1.47(0.45-4.75) 8 11 0.443 1.45(0.55-3.78) 
+4 times 1 1 0.940 0.89(0.05-14.78) 4 6 0.348 1.89(0.49-7.19) 5 7 0.516 1.48(0.45-4.84) 
 
Weekly 
 
1 times 37 50 0.892 0.94(0.42-2.11) 39 32 0.757 0.87(0.37-2.03) 76 82 0.791 0.92(0.51-1.65) 
2-4 times 48 45 0.299 0.65(0.29-1.45) 47 33 0.496 0.74(0.32-1.72) 95 78 0.229 0.70(0.39-1.24) 
5-6 times 11 20 0.638 1.27(0.46-3.47) 21 25 0.608 1.27(0.51-3.16) 32 45 0.582 1.20(0.61-2.34) 
 
Daily 
 
1 times 59 31 0.015 0.36(0.16-0.82) 87 81 0.986 0.99(0.46-2.13) 146 112 0.133 0.65(0.38-1.13) 
2-3 times 11 7 0.175 0.44(0.13-1.43) 19 25 0.472 1.40(0.55-3.53) 30 32 0.801 0.91(0.45-1.83) 
+4 times 5 3 0.284 0.42(0.08-2.05) 12 11 0.967 0.97(0.33-2.87) 17 14 0.427 0.70(0.29-1.66) 
Mixed cooked vegetables 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
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Vegetable broth 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
½ cup = 1 medium bowl 229 226 0.004  274 248 0.627  503 474 0.213  
 
Monthly 
or less 
Never 51 52  Ref 63 50  Ref 114 102  Ref 
<1 times 21 44 0.029 2.05(1.07-3.92) 28 24 0.819 1.08(0.55-2.08) 49 68 0.058 1.55(0.98-2.44) 
1-3 times 24 38 0.178 1.55(0.81-2.94) 38 29 0.900 0.96(0.52-1.76) 62 67 0.397 1.20(0.78-1.86) 
 
Weekly 
 
1 times 48 41 0.541 0.83(0.47-1.47) 53 48 0.631 1.14(0.66-1.95) 101 89 0.939 0.98(0.66-1.45) 
2-4 times 48 21 0.010 0.42(0.22-0.81) 40 45 0.226 1.41(0.80-2.49) 88 66 0.406 0.83(0.55-1.27) 
5-6 times 13 12 0.824 0.90(0.37-2.17) 13 15 0.377 1.45(0.63-3.33) 26 27 0.627 1.16(0.63-2.11) 
 
Daily 
 
1 times 21 16 0.450 0.74(0.35-1.59) 36 27 0.859 0.94(0.50-1.76) 57 43 0.484 0.84(0.52-1.35) 
2-3 times 2 1 0.566 0.49(0.04-5.57) 3 9 0.055 3.78(0.97-14.70) 5 10 0.154 2.23(0.73-6.75) 
+4 times 1 1 0.989 0.98(0.06-16.10) 0 1 ---- ---- 1 2 0.514 2.23(0.20-25.01) 
 
Potato cooked without fat 
(e.g. boiled, mashed, dry 
baked) 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
½ cup = 1 medium bowl 233 231 0.212  273 251 0.707  506 482 0.454  
 
Monthly 
or less 
Never 70 67  Ref 69 52  Ref 139 119  Ref 
<1 times 41 59 0.125 1.50(0.89-2.53) 49 53 0.181 1.43(0.84-2.43) 90 112 0.048 1.45(1.00-2.10) 
1-3 times 35 37 0.733 1.10(0.62-1.95) 42 36 0.659 1.13(0.64-2.01) 77 73 0.620 1.10(0.74-1.65) 
 
Weekly 
 
1 times 34 35 0.805 1.07(0.60-1.91) 47 41 0.604 1.15(0.66-2.01) 81 76 0.651 1.09(0.73-1.63) 
2-4 times 28 13 0.055 0.48(0.23-1.01) 31 28 0.570 1.19(0.64-2.23) 59 41 0.382 0.81(0.50-1.29) 
5-6 times 8 7 0.869 0.91(0.31-2.66) 9 15 0.084 2.21(0.89-5.44) 17 22 0.233 1.51(0.76-2.98) 
 
Daily 
 
1 times 9 10 0.761 1.16(0.44-3.03) 23 20 0.688 1.15(0.57-2.32) 32 30 0.748 1.09(0.62-1.90) 
2-3 times 6 2 0.206 0.34(0.06-1.78) 2 5 0.162 3.31(0.61-17.77) 8 7 0.967 1.02(0.36-2.90) 
+4 times 2 1 0.600 0.52(0.04-5.89) 1 1 0.843 1.32(0.08-21.71) 3 2 0.786 0.77(0.12-4.73) 
½ cup = 1 medium bowl 225 228 0.113  274 253 0.630  502 481 0.231  
 
Monthly 
or less 
Never 44 48  Ref 63 52  Ref 93 100  Ref 
<1 times 22 28 0.662 1.16(0.58-2.33) 28 16 0.655 0.83(0.38-1.82) 40 44 0.931 1.02(0.61-1.70) 
1-3 times 23 36 0.287 1.43(0.73-2.78) 38 25 0.690 0.87(0.44-1.70) 50 61 0.597 1.13(0.71-1.81) 
 
Weekly 
 
1 times 42 56 0.492 1.22(0.69-2.16) 53 44 0.289 0.74(0.42-1.29) 98 100 0.796 0.94(0.63-1.41) 
2-4 times 49 32 0.096 0.59(0.32-1.09) 40 54 0.994 0.99(0.57-1.72) 100 86 0.278 0.80(0.53-1.19) 
5-6 times 18 10 0.130 0.50(0.21-1.22) 13 16 0.884 0.94(0.42-2.08) 34 26 0.252 0.71(0.39-1.27) 
 
Daily 
 
1 times 24 16 0.200 0.61(0.28-1.29) 36 33 0.085 0.59(0.33-1.07) 76 49 0.028 0.60(0.38-0.94) 
2-3 times 0 2 ---- ---- 6 9 0.539 1.41(0.46-4.26) 6 11 0.312 1.70(0.60-4.79) 
+4 times 3 0 ---- ---- 2 4 0.476 1.88(0.33-10.75) 5 4 0.666 0.74(0.19-2.85) 
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Carrots 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 medium 231 231 0.007  270 253 0.179  501 484 0.269  
 
Monthly 
or less 
Never 76 87  Ref 73 72  Ref 149 159  Ref 
<1 times 42 64 0.259 1.33(0.81-2.18) 52 28 0.035 0.54(0.31-0.95) 94 92 0.642 0.91(0.63-1.32) 
1-3 times 18 29 0.313 1.40(0.72-2.73) 28 29 0.876 1.05(0.56-1.93) 46 58 0.464 1.18(0.75-1.84) 
 
Weekly 
 
1 times 36 23 0.060 0.55(0.30-1.02) 40 35 0.674 0.88(0.50-1.55) 76 58 0.108 0.71(0.47-1.07) 
2-4 times 27 13 0.020 0.42(0.20-0.87) 35 37 0.810 1.07(0.60-1.88) 62 50 0.206 0.75(0.48-1.16) 
5-6 times 5 4 0.603 0.69(0.18-2.69) 9 12 0.522 1.35(0.53-3.40) 14 16 0.858 1.07(0.50-2.27) 
 
Daily 
 
1 times 23 10 0.018 0.38(0.17-0.84) 30 29 0.948 0.98(0.53-1.79) 53 39 0.121 0.69(0.43-1.10) 
2-3 times 3 1 0.290 0.29(0.03-2.85) 1 9 0.038 9.12(1.12-73.88) 4 10 0.158 2.34(0.71-7.63) 
+4 times 1 0 ---- ---- 2 2 0.989 1.01(0.13-7.39) 3 2 0.609 0.62(0.10-3.79) 
 
Pumpkin 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
½ cup = 1 medium bowl 233 231 0.070  277 254 0.281  510 485 0.058  
 
Monthly 
or less 
Never 163 132  Ref 207 167  Ref 370 299  Ref 
<1 times 28 51 0.002 2.24(1.34-3.76) 24 29 0.171 1.49(0.84-2.670) 52 80 0.001 1.90(1.30-2.78) 
1-3 times 14 21 0.091 1.85(0.90-3.78) 14 9 0.606 0.79(0.33-1.88) 28 30 0.303 1.32(0.77-2.26) 
 
Weekly 
 
1 times 14 12 0.890 1.05(0.47-2.36) 8 15 0.061 2.32(0.96-5.61) 22 27 0.160 1.51(0.84-2.72) 
2-4 times 9 11 0.376 1.50(0.60-3.75) 15 15 0.572 1.24(0.58-2.60) 24 26 0.318 1.34(0.75-2.38) 
5-6 times 3 2 0.833 0.82(0.13-4.99) 2 6 0.111 3.71(0.74-18.66) 5 8 0.235 1.98(0.64-6.11) 
Potato cooked with fat 
(e.g. chips, French fries, 
wedges) 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
½ cup = 1 medium bowl 232 230 0.433  274 251 0.022  506 481 0.041  
 
Monthly 
or less 
Never 18 21  Ref 30 10  Ref 48 31  Ref 
<1 times 25 20 0.391 0.68(0.29-1.62) 44 26 0.194 1.77(0.74-4.20) 69 46 0.915 1.03(0.57-1.85) 
1-3 times 27 25 0.586 0.79(0.34-1.82) 40 38 0.015 2.85(1.22-6.61) 67 63 0.195 1.45(0.82-2.56) 
 
Weekly 
 
1 times 65 47 0.201 0.62(0.29-1.29) 64 66 0.005 3.09(1.39-6.84) 129 113 0.248 1.35(0.80-2.27) 
2-4 times 53 71 0.708 1.14(0.55-2.36) 42 56 0.001 4.00(1.76-9.08) 95 127 0.007 2.07(1.22-3.49) 
5-6 times 18 25 0.696 1.19(0.49-2.85) 18 20 0.014 3.33(1.27-8.68) 36 45 0.040 1.93(1.03-3.63) 
 
Daily 
 
1 times 19 15 0.408 0.67(0.26-1.70) 31 26 0.041 2.51(1.03-6.09) 50 41 0.444 1.27(0.68-2.34) 
2-3 times 6 5 0.624 0.71(0.18-2.73) 3 8 0.007 8.00(1.77-36.12) 9 13 0.101 2.23(0.85-5.85) 
+4 times 1 1 0.915 0.85(0.05-14.70) 2 1 0.751 1.50(0.12-18.36) 3 2 0.973 1.03(0.16-6.53) 
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Daily 
 
1 times 2 2 0.834 1.23(0.17-8.88) 6 10 0.168 2.06(0.73-5.80) 8 12 0.182 1.85(0.74-4.60) 
2-3 times 0 0 ---- ---- 1 2 0.460 2.47(0.22-27.57) 1 2 0.460 2.47(0.22-27.42) 
+4 times 0 0 ---- ---- 0 1 ---- ---- 0 1 ---- ---- 
 
Green peas 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
½ cup = 1 medium bowl 234 230 0.028  277 255 0.308  511 485 0.442  
 
Monthly 
or less 
Never 151 124  Ref 178 152  Ref 329 276  Ref 
<1 times 34 60 0.002 2.14(1.32-3.48) 47 32 0.373 0.79(0.48-1.31) 81 92 0.080 1.35(0.96-1.90) 
1-3 times 17 23 0.144 1.64(0.84-3.22) 14 20 0.159 1.67(0.81-3.42) 31 43 0.044 1.65(1.01-2.69) 
 
Weekly 
 
1 times 19 11 0.380 0.70(0.32-1.53) 10 15 0.183 1.75(0.76-4.02) 29 26 0.814 1.06(0.61-1.85) 
2-4 times 8 7 0.905 1.06(0.37-3.02) 12 19 0.109 1.85(0.87-3.94) 20 26 0.156 1.55(0.84-2.83) 
5-6 times 3 1 0.437 0.40(0.04-3.95) 5 8 0.280 1.87(0.60-5.84) 8 9 0.551 1.34(0.51-3.52) 
 
Daily 
 
1 times 2 4 0.309 2.43(0.43-13.51) 9 5 0.450 0.65(0.21-1.98) 11 9 0.956 0.97(0.39-2.38) 
2-3 times 0 0 ---- ---- 2 3 0.540 1.75(0.29-10.65) 2 3 0.526 1.78(0.29-10.77) 
+4 times 0 0 ---- ---- 0 1 ---- ---- 0 1 ---- ---- 
 
Green beans 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
½ cup = 1 medium bowl 234 232 0.181  280 255 0.426  514 487 0.237  
 
Monthly 
or less 
Never 125 117  Ref 167 131  Ref 292 248  Ref 
<1 times 41 63 0.038 1.64(1.02-2.61) 38 36 0.468 1.20(0.72-2.01) 79 99 0.025 1.47(1.04-2.07) 
1-3 times 22 25 0.544 1.21(0.64-2.27) 22 27 0.149 1.56(0.85-2.87) 44 52 0.137 1.39(0.90-2.15) 
 
Weekly 
 
1 times 28 15 0.106 0.57(0.29-1.12) 16 19 0.248 1.51(0.74-3.05) 44 34 0.699 0.91(0.56-1.46) 
2-4 times 13 10 0.656 0.82(0.34-1.94) 19 19 0.481 1.27(0.64-2.50) 32 29 0.810 1.06(0.62-1.81) 
5-6 times 2 0 ---- ---- 6 8 0.337 1.70(0.57-5.02) 8 8 0.748 1.17(0.43-3.18) 
 
Daily 
 
1 times 3 1 0.374 0.35(0.03-3.47) 11 9 0.928 1.04(0.42-2.59) 14 10 0.682 0.84(0.36-1.92) 
2-3 times 0 0 ---- ---- 1 6 0.061 7.64(0.91-64.32) 1 6 0.071 7.06(0.84-59.07) 
+4 times 0 1 ---- ---- 0 0 ---- ---- 0 1 ---- ---- 
 
Zucchini, eggplant, 
squash 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
½ cup = 1 mid bowl = 4 
small pieces 
233 231 0.003  280 257 0.710  513 488 0.007  
 Never 86 77  Ref 111 90  Ref 197 167  Ref 
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Monthly 
or less 
<1 times 30 21 0.449 0.78(0.41-1.47) 35 27 0.865 0.95(0.53-1.68) 65 48 0.526 0.87(0.56-1.334) 
1-3 times 22 24 0.555 1.21(0.63-2.34) 29 26 0.742 1.10(0.60-2.01) 51 50 0.518 1.15(0.74-1.79) 
 
Weekly 
 
1 times 45 82 0.003 2.03(1.26-3.27) 35 48 0.046 1.69(1.00-2.83) 80 130 0.000 1.91(1.35-2.71) 
2-4 times 30 18 0.235 0.67(0.34-1.29) 37 35 0.575 1.16(0.68-2.00) 67 53 0.744 0.93(0.61-1.41) 
5-6 times 6 3 0.421 0.55(0.13-2.30) 11 9 0.985 1.00(0.40-2.54) 17 12 0.640 0.83(0.38-1.79) 
 
Daily 
 
1 times 14 6 0.151 0.47(0.17-1.30) 20 17 0.895 1.04(0.51-2.11) 34 23 0.436 0.79(0.45-1.40) 
2-3 times 0 0 ---- ---- 2 4 0.304 2.46(0.44-13.77) 2 4 0.325 2.35(0.42-13.04) 
+4 times 0 0 ---- ---- 0 1 ----  0 1 ---- ---- 
 
Cucumber 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 medium 232 227 0.001  278 253 0.688  510 480 0.132  
 
Monthly 
or less 
Never 17 17  Ref 9 8  Ref 26 25  Ref 
<1 times 13 26 0.151 2.00(0.77-5.15) 16 9 0.475 0.63(0.18-2.21) 29 35 0.546 1.25(0.60-2.62) 
1-3 times 14 21 0.405 1.50(0.57-3.89) 24 19 0.840 0.89(0.28-2.74) 38 40 0.802 1.09(0.54-2.21) 
 
Weekly 
 
1 times 41 71 0.165 1.73(0.79-3.75) 39 35 0.986 1.01(0.35-2.90) 80 106 0.312 1.37(0.74-2.56) 
2-4 times 57 36 0.255 0.63(0.28-1.39) 51 44 0.955 0.97(0.34-2.73) 108 80 0.410 0.77(0.41-1.43) 
5-6 times 21 15 0.485 0.71(0.27-1.83) 31 22 0.688 0.79(0.26-2.39) 52 37 0.426 0.75(0.37-1.50) 
 
Daily 
 
1 times 62 39 0.246 0.62(0.28-1.37) 88 86 0.852 1.09(0.40-2.98) 150 125 0.639 0.86(0.47-1.57) 
2-3 times 7 2 0.151 0.28(0.05-1.57) 13 19 0.411 1.64(0.50-5.37) 20 21 0.834 1.09(0.48-2.48) 
+4 times 0 0 ---- ---- 7 11 0.406 1.76(0.46-6.77) 7 11 0.510 1.43(0.49-4.14) 
 
Capsicum Boys p OR Girls p OR Normal Weight Obese Group p value OR 
Tomato (Fresh, canned, 
dried) 
Boys p 
valu
e 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 medium 233 230 0.000  276 255 0.561  509 485 0.001  
 
Monthly 
or less 
Never 68 65  Ref 78 57  Ref 146 122  Ref 
<1 times 18 15 0.725 0.87(0.40-1.87) 21 23 0.246 1.49(0.75-2.96) 39 38 0.553 1.16(0.70-1.93) 
1-3 times 22 15 0.370 0.71(0.34-1.49) 13 17 0.153 1.78(0.80-3.97) 35 32 0.742 1.09(0.64-1.87) 
 
Weekly 
 
1 times 25 76 0.000 3.18(1.80-5.59) 39 39 0.272 1.36(0.78-2.39) 64 115 0.000 2.15(1.45-3.17) 
2-4 times 44 20 0.020 0.47(0.25-0.89) 33 34 0.252 1.41(0.78-2.53) 77 54 0.417 0.83(0.55-1.28) 
5-6 times 15 15 0.911 1.04(0.47-2.31) 20 21 0.311 1.43(0.71-2.89) 35 36 0.437 1.23(0.72-2.07) 
 
Daily 
 
1 times 39 21 0.074 0.56(0.30-1.05) 66 54 0.655 1.12(0.68-1.83) 105 75 0.420 0.85(0.58-1.25) 
2-3 times 2 3 0.628 1.56(0.25-9.69) 4 10 0.046 3.42(1.02-11.45) 6 13 0.061 2.59(0.95-7.02) 
+4 times 0 0 ---- ---- 2 0 ---- ---- 2 0 ---- ---- 
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Normal 
Weight 
Obese value 95%CI Normal 
Weight 
Obese value 95%CI Group 95%CI 
½ cup = 1 medium bowl 232 230 0.084  275 255 0.924  507 485 0.424  
 
Monthly 
or less 
Never 99 84  Ref 96 88  Ref 195 172  Ref 
<1 times 19 36 0.012 2.23(1.19-4.18) 26 22 0.806 0.92(0.48-1.74) 45 58 0.091 1.46(0.94-2.26) 
1-3 times 21 29 0.131 1.62(0.86-3.06) 23 26 0.515 1.23(0.65-2.31) 44 55 0.126 1.41(0.90-2.21) 
 
Weekly 
 
1 times 28 37 0.128 1.55(0.88-2.75) 37 31 0.752 0.91(0.52-1.59) 65 68 0.400 1.18(0.79-1.76) 
2-4 times 25 15 0.334 0.70(0.35-1.42) 33 25 0.530 0.82(0.45-1.49) 58 40 0.286 0.78(0.49-1.22) 
5-6 times 9 12 0.331 1.57(0.63-3.91) 16 14 0.906 0.95(0.44-2.06) 25 26 0.582 1.17(0.65-2.11) 
 
Daily 
 
1 times 27 17 0.385 0.74(0.37-1.45) 39 40 0.676 1.11(0.66-1.89) 66 57 0.920 0.97(0.65-1.47) 
2-3 times 3 0 ---- ---- 4 6 0.457 1.63(0.44-5.99) 7 6 0.960 0.97(0.32-2.94) 
+4 times 1 0 ---- ---- 1 3 0.308 3.27(0.33-32.04) 2 3 0.563 1.70(0.28-10.29) 
 
Onion 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
½ cup = 1 medium onion 233 229 0.000  280 254 0.882  513 483 0.002  
 
Monthly 
or less 
Never 95 86  Ref 139 121  Ref 234 207  Ref 
<1 times 19 60 0.000 3.48(1.92-6.31) 29 23 0.761 0.91(0.50-1.65) 48 83 0.001 1.95(1.30-2.92) 
1-3 times 23 20 0.906 0.96(0.49-1.87) 12 16 0.288 1.53(0.69-3.36) 35 36 0.556 1.16(0.70-1.92) 
 
Weekly 
 
1 times 20 23 0.482 1.27(0.65-2.47) 15 17 0.482 1.30(0.62-2.71) 35 40 0.306 1.29(0.79-2.11) 
2-4 times 35 9 0.002 0.28(0.12-0.62) 24 20 0.894 0.95(0.50-1.81) 59 29 0.017 0.55(0.34-0.90) 
5-6 times 7 10 0.376 1.57(0.57-4.32) 6 10 0.221 1.91(0.67-5.42) 13 20 0.134 1.73(0.84-3.58) 
Corn 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
½ cup = 1 mid corn = 1 
med bowl 
233 228 0.025  276 255 0.042  509 483 0.049  
 
Monthly 
or less 
Never 33 34  Ref 24 39  Ref 57 73  Ref 
<1 times 51 70 0.349 1.33(0.73-2.42) 79 51 0.003 0.39(0.21-0.73) 130 121 0.142 0.72(0.47-1.11) 
1-3 times 58 37 0.137 0.61(0.32-1.16) 63 39 0.003 0.38(0.20-0.72) 121 76 0.002 0.49(0.31-0.76) 
 
Weekly 
 
1 times 39 46 0.679 1.14(0.60-2.17) 44 45 0.167 0.62(0.32-1.21) 83 91 0.505 0.85(0.54-1.35) 
2-4 times 26 22 0.603 0.82(0.39-1.72) 29 37 0.500 0.78(0.38-1.58) 55 59 0.492 0.83(0.50-1.38) 
5-6 times 9 15 0.324 1.61(0.62-4.20) 13 15 0.456 0.71(0.28-1.74) 22 30 0.850 1.06(0.55-2.04) 
 
Daily 
 
1 times 16 4 0.020 0.24(0.07-0.80) 18 20 0.361 0.68(0.30-1.54) 34 24 0.063 0.55(0.29-1.03) 
2-3 times 0 0 ---- ---- 4 6 0.908 0.92(0.23-3.60) 4 6 0.813 1.17(0.31-4.34) 
+4 times 1 0 ---- ---- 2 3 0.933 0.92(0.14-5.93) 3 3 0.767 0.78(0.15-4.01) 
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Daily 
 
1 times 33 21 0.265 0.70(0.37-1.30) 47 39 0.848 0.95(0.58-1.55) 80 60 0.399 0.84(0.57-1.24) 
2-3 times 0 0 ---- ---- 5 6 0.604 1.37(0.41-4.63) 5 6 0.619 1.35(0.40-4.51) 
+4 times 1 0 ---- ---- 3 2 0.772 0.76(0.12-4.66) 4 2 0.513 0.56(0.10-3.11) 
 
Mushroom (Any type) 
Boys p 
valu
e 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
½ cup = 1 medium bowl 233 230 0.004  277 257 0.528  510 487 0.289  
 
Monthly 
or less 
Never 162 136  Ref 206 188  Ref 368 324  Ref 
<1 times 25 53 0.001 2.52(1.49-4.27) 38 25 0.237 0.72(0.41-1.24) 63 78 0.066 1.40(0.97-2.02) 
1-3 times 12 27 0.007 2.68(1.30-5.49) 14 14 0.815 1.09(0.50-2.35) 26 41 0.026 1.79(1.07-2.99) 
 
Weekly 
 
1 times 17 11 0.519 0.77(0.34-1.70) 9 12 0.402 1.46(0.60-3.54) 26 23 0.987 1.00(0.56-1.79) 
2-4 times 7 2 0.183 0.34(0.07-1.66) 7 5 0.680 0.78(0.24-2.50) 14 7 0.228 0.56(0.22-1.42) 
5-6 times 4 1 0.281 0.29(0.03-2.69) 2 5 0.232 2.73(0.52-14.28) 6 6 0.827 1.13(0.36-3.55) 
 
Daily 
 
1 times 4 0 ---- ---- 1 6 0.083 6.57(0.78-55.11) 5 6 0.612 1.36(0.41-4.50) 
2-3 times 1 0 ---- ---- 0 1 ---- ---- 1 1 0.928 1.13(0.07-18.23) 
+4 times 1 0 ---- ---- 0 1 ---- ---- 1 1 0.928 1.13(0.07-18.23) 
 
6- Baked Goods, Sandwiches, Soup, and Snacks 
Meat or chicken pie or 
calzone 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 medium size = 1 piece 234 231 0.012  278 256 0.057  512 487 0.000  
 Never 19 7  Ref 13 8  Ref 32 15  Ref 
Green or red peppers 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
½ cup = 1 medium bowl 234 230 0.017  278 257 0.255  512 487 0.035  
 
Monthly 
or less 
Never 164 141  Ref 216 175  Ref 380 316  Ref 
<1 times 24 48 0.002 2.32(1.35-3.98) 18 16 0.796 1.09(0.54-2.21) 42 64 0.004 1.83(1.20-2.78) 
1-3 times 11 16 0.198 1.69(0.76-3.76) 10 12 0.372 1.48(0.62-3.50) 21 28 0.114 1.60(0.89-2.87) 
 
Weekly 
 
1 times 9 11 0.448 1.42(0.57-3.52) 10 11 0.495 1.35(0.56-3.27) 19 22 0.304 1.39(0.74-2.61) 
2-4 times 15 3 0.023 0.23(0.06-0.82) 8 12 0.188 1.85(0.74-4.63) 23 15 0.475 0.78(0.40-1.52) 
5-6 times 4 5 0.582 1.45(0.38-5.51) 6 11 0.115 2.26(0.82-6.24) 10 16 0.111 1.92(0.86-4.29) 
 
Daily 
 
1 times 6 6 0.797 1.16(0.36-3.68) 7 13 0.084 2.29(0.89-5.86) 13 19 0.125 1.75(0.85-3.61) 
2-3 times 1 0 ---- ---- 2 7 0.070 4.32(0.88-21.05) 3 7 0.137 2.80(0.72-10.94) 
+4 times 0 0 ---- ---- 1 0 ---- ---- 1 0 ---- ---- 
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Monthly 
or less 
<1 times 46 32 0.202 1.88(0.71-5.01) 64 45 0.785 1.14(0.43-2.98) 110 77 0.247 1.49(0.75-2.94) 
1-3 times 56 42 0.144 2.03(0.78-5.28) 74 49 0.880 1.07(0.41-2.78) 130 91 0.240 1.49(0.76-2.91) 
 
Weekly 
 
1 times 66 105 0.002 4.31(1.72-10.83) 66 73 0.222 1.79(0.70-4.60) 132 178 0.002 2.87(1.49-5.52) 
2-4 times 37 30 0.119 2.20(0.81-5.93) 27 39 0.097 2.34(0.85-6.43) 64 69 0.020 2.30(1.14-4.63) 
5-6 times 4 6 0.073 4.07(0.87-18.86) 19 15 0.660 1.28(0.42-3.89) 23 21 0.125 1.94(0.83-4.56) 
 
Daily 
 
1 times 4 5 0.128 3.39(0.70-16.38) 12 21 0.070 2.84(0.91-8.81) 16 26 0.005 3.46(1.44-8.30) 
2-3 times 2 2 0.361 2.71(0.31-23.13) 1 1 0.744 1.62(0.08-29.78) 3 3 0.386 2.13(0.38-11.84) 
+4 times 0 2 ---- ---- 2 5 0.140 4.06(0.63-26.13) 2 7 0.019 7.46(1.38-40.34) 
 
Pizza 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 mid slice pizza = 133g 232 230 0.014  278 256 0.028  510 486 0.000  
 
Monthly 
or less 
Never 6 4  Ref 14 9  Ref 20 13  Ref 
<1 times 40 30 0.864 1.12(0.29-4.34) 66 34 0.642 0.80(0.31-2.03) 106 64 0.850 0.92(0.43-1.99) 
1-3 times 66 38 0.829 0.86(0.22-3.25) 79 64 0.614 1.26(0.51-3.09) 145 102 0.835 1.08(0.51-2.27) 
 
Weekly 
 
1 times 75 104 0.269 2.08(0.56-7.62) 73 85 0.193 1.81(0.74-4.42) 148 189 0.070 1.96(0.94-4.07) 
2-4 times 33 43 0.328 1.95(0.51-7.49) 29 35 0.204 1.87(0.71-4.95) 62 78 0.094 1.93(0.89-4.19) 
5-6 times 9 4 0.646 0.66(0.11-3.75) 12 14 0.305 1.81(0.58-5.66) 21 18 0.564 1.31(0.51-3.37) 
 
Daily 
 
1 times 1 5 0.113 7.50(0.62-90.64) 2 8 0.042 6.22(1.06-36.21) 3 13 0.010 6.66(1.58-28.04) 
2-3 times 1 1 0.794 1.50(0.07-31.57) 3 6 0.170 3.11(0.61-15.70) 4 7 0.170 2.69(0.65-11.06) 
+4 times 1 1 0.794 1.50(0.07-31.57) 0 1 ---- ---- 1 2 0.378 3.07(0.25-37.48) 
 
Chicken Roll Boys p OR Girls p OR Normal Weight Obese Group p value OR 
Burger (Any type) 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 small burger 229 229 0.013  274 255 0.451  503 484 0.007  
 
Monthly 
or less 
Never 10 7  Ref 22 12  Ref 32 19  Ref 
<1 times 41 24 0.748 0.83(0.28-2.48) 58 53 0.309 0.27(0.02-3.32) 99 77 0.409 1.31(0.69-2.48) 
1-3 times 49 27 0.662 0.78(0.26-2.30) 68 56 0.527 0.45(0.04-5.18) 117 83 0.582 1.19(0.63-2.25) 
 
Weekly 
 
1 times 75 110 0.151 2.09(0.76-5.75) 70 78 0.474 0.41(0.03-4.66) 145 188 0.012 2.18(1.18-4.00) 
2-4 times 43 47 0.406 1.56(0.54-4.46) 38 29 0.636 0.55(0.04-6.27) 81 76 0.167 1.58(0.82-3.02) 
5-6 times 6 4 0.952 0.95(0.19-4.67) 10 12 0.441 0.38(0.03-4.41) 16 16 0.254 1.68(0.68-4.12) 
 
Daily 
 
1 times 4 7 0.250 2.50(0.52-11.92) 5 11 0.694 0.60(0.04-7.63) 9 18 0.015 3.36(1.26-8.98) 
2-3 times 1 2 0.426 2.85(0.21-37.99) 2 2 0.943 1.10(0.08-15.15) 3 4 0.322 2.24(0.45-11.13) 
+4 times 0 1 ---- ---- 1 2 0.661 0.50(0.02-11.08) 1 3 0.174 5.05(0.49-52.10) 
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“Shawarma” Normal 
Weight 
Obese value 95%CI Normal 
Weight 
Obese value 95%CI Group 95%CI 
1 normal roll 233 228 0.003  279 256 0.365  512 484 0.003  
 
Monthly 
or less 
Never 11 11  Ref 28 16  Ref 39 27  Ref 
<1 times 55 26 0.125 0.47(0.18-1.23) 75 74 0.122 1.72(0.86-3.45) 130 100 0.710 1.11(0.63-1.93) 
1-3 times 52 35 0.409 0.67(0.26-1.72) 70 48 0.618 1.20(0.58-2.45) 122 83 0.952 0.98(0.55-1.72) 
 
Weekly 
 
1 times 71 76 0.882 1.07(0.43-2.62) 69 69 0.117 1.75(0.87-3.52) 140 145 0.146 1.49(0.86-2.57) 
2-4 times 34 66 0.163 1.94(0.76-4.93) 27 34 0.052 2.20(0.99-4.88) 61 100 0.004 2.36(1.31-4.25) 
5-6 times 5 6 0.806 1.20(0.28-5.12) 5 7 0.177 2.45(0.66-9.00) 10 13 0.198 1.87(0.71-4.90) 
 
Daily 
 
1 times 4 6 0.600 1.50(0.32-6.83) 2 5 0.099 4.37(0.75-25.20) 6 11 0.085 2.64(0.87-8.02) 
2-3 times 1 1 1.000 1.00(0.05-18.08) 3 2 0.873 1.16(0.17-7.73) 4 3 0.921 1.08(0.22-5.23) 
+4 times 0 1 ---- ---- 0 1 ---- ---- 0 2 ---- ---- 
 
Falafel Roll 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 small roll 233 230 0.000  277 254 0.287  510 484 0.000  
 
Monthly 
or less 
Never 44 38  Ref 65 51  Ref 109 89  Ref 
<1 times 76 39 0.079 0.59(0.33-1.06) 81 77 0.435 1.21(0.74-1.96) 157 116 0.595 0.90(0.62-1.30) 
1-3 times 50 29 0.216 0.67(0.35-1.26) 62 43 0.651 0.88(0.51-1.50) 112 72 0.250 0.78(0.52-1.18) 
 
Weekly 
 
1 times 44 89 0.003 2.34(1.33-4.11) 38 53 0.042 1.77(1.02-3.09) 82 142 0.000 2.12(1.43-3.13) 
2-4 times 12 23 0.057 2.21(0.97-5.04) 18 13 0.840 0.92(0.41-2.05) 30 36 0.177 1.47(0.84-2.57) 
5-6 times 4 3 0.859 0.86(0.18-4.12) 7 5 0.879 0.91(0.27-3.03) 11 8 0.812 0.89(0.34-2.31) 
 
Daily 
 
1 times 2 7 0.093 4.05(0.79-20.69) 4 9 0.094 2.86(0.83-9.84) 6 16 0.018 3.26(1.22-8.69) 
2-3 times 1 1 0.918 1.15(0.07-19.14) 2 1 0.716 0.63(0.05-7.22) 3 2 0.826 0.81(0.13-4.99) 
+4 times 0 1 ---- ---- 0 2 ----  0 3 ---- ---- 
Pre-pared Sandwich (e.g. 
lusine) 
Boys p value OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p value OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 normal size 232 228 0.000  275 254 0.200  507 482 0.000  
 
Monthly 
or less 
Never 35 22  Ref 37 27  Ref 72 49  Ref 
<1 times 46 29 0.993 1.00(0.49-2.03) 43 31 0.972 0.98(0.50-1.94) 89 60 0.970 0.99(0.60-1.61) 
1-3 times 31 22 0.755 1.12(0.52-2.42) 35 23 0.776 0.90(0.43-1.85) 66 45 0.994 1.00(0.59-1.69) 
 
Weekly 
 
1 times 38 38 0.192 1.59(0.79-3.19) 47 52 0.198 1.51(0.80-2.85) 85 90 0.065 1.55(0.97-2.48) 
2-4 times 43 38 0.333 1.40(0.70-2.800 45 41 0.505 1.24(0.65-2.39) 88 79 0.251 1.31(0.82-2.11) 
5-6 times 12 51 0.000 6.76(2.96-15.42) 12 25 0.015 2.85(1.22-6.66) 24 76 0.000 4.65(2.59-8.35) 
 
Daily 
1 times 24 26 0.166 1.72(0.79-3.72) 52 48 0.466 1.26(0.67-2.38) 76 74 0.147 1.43(0.88-2.32) 
2-3 times 3 2 0.951 1.06(0.16-6.86) 3 4 00.454 1.82(0.37-8.84) 6 6 0.526 1.46(0.44-4.82) 
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Chocolate including 
chocolate bars (e.g. Mars, 
Bounty … etc). 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 Bar normal size 234 231 0.000  279 255 0.064  513 486 0.000  
 
Monthly 
or less 
Never 8 9  Ref 14 8  Ref 22 17  Ref 
<1 times 21 10 0.165 0.42(0.12-1.42) 17 18 0.269 1.85(0.62-5.52) 38 28 0.907 0.95(0.42-2.12) 
1-3 times 26 19 0.451 0.65(0.21-1.99) 35 19 0.922 0.95(0.33-2.66) 61 38 0.574 0.80(0.38-1.70) 
 
Weekly 
 
1 times 41 32 0.498 0.69(0.24-2.00) 55 51 0.317 1.62(0.62-4.19) 96 83 0.752 1.11(0.55-2.24) 
2-4 times 69 48 0.356 0.61(0.22-1.71) 67 57 0.406 1.48(0.58-3.80) 136 105 0.998 0.99(0.50-1.97) 
5-6 times 22 63 0.087 2.54(0.87-7.41) 14 30 0.016 3.75(1.27-10.99) 36 93 0.001 3.34(1.59-7.01) 
 
Daily 
 
1 times 43 46 0.924 0.95(0.33-2.68) 62 49 0.502 1.38(0.53-3.56) 105 95 0.655 1.17(0.58-2.33) 
2-3 times 2 3 0.781 1.33(0.17-10.12) 12 18 0.096 2.62(0.84-8.16) 14 21 0.160 1.94(0.76-4.90) 
+4 times 2 1 0.538 0.44(0.03-5.88) 3 5 0.210 2.91(0.54-15.56) 5 6 0.521 1.55(0.40-5.96) 
 
Donuts (any types) 
Boys p value OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 Donut 233 228 0.002  274 253 0.419  508 481 0.001  
 
Monthly 
or less 
Never 26 18  Ref 28 27  Ref 54 45  Ref 
<1 times 76 57 0.821 1.08(0.54-2.16) 94 82 0.746 0.90(0.49-1.65) 170 139 0.935 0.98(0.62-1.54) 
1-3 times 60 33 0.540 0.79(0.38-1.65) 68 52 0.478 0.79(0.41-1.50) 128 85 0.355 0.79(0.49-1.29) 
 
Weekly 
 
1 times 44 77 0.010 2.52(1.24-5.12) 49 44 0.834 0.93(0.47-1.81) 93 121 0.068 1.56(0.96-2.52) 
2-4 times 19 29 0.063 2.20(0.95-5.07) 15 21 0.389 1.45(0.62-3.38) 34 50 0.059 1.76(0.98-3.17) 
5-6 times 4 5 0.423 1.80(0.42-7.66) 4 8 0.276 2.07(0.55-7.69) 8 13 0.175 1.95(0.74-5.12) 
 
Daily 
 
1 times 3 3 0.673 1.44(0.26-7.98) 14 10 0.544 0.74(0.28-1.95) 17 13 0.838 0.91(0.40-2.09) 
2-3 times 1 5 0.082 7.22(0.77-67.13) 2 8 0.089 4.14(0.80-21.32) 3 13 0.014 5.20(1.39-19.39) 
+4 times 0 1 ---- ---- 0 1 ---- ---- 0 2 ---- ---- 
 +4 times 0 0 ---- ---- 1 3 0.232 4.11(0.40-41.70) 1 3 0.205 4.40(0.44-43.62) 
Nuts 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
30 g = 1 ounce 234 230 0.045  280 257 0.847  514 487 0.388  
 
Monthly 
or less 
Never 26 41  Ref 33 29  Ref 59 70  Ref 
<1 times 66 81 0.404 0.77(0.43-1.40) 69 57 0.842 0.94(0.51-1.73) 135 138 0.487 0.86(0.56-1.31) 
1-3 times 36 16 0.001 0.28(0.13-0.60) 57 49 0.945 0.97(0.52-1.83) 93 65 0.027 0.58(0.36-0.94) 
 
Weekly 
1 times 47 44 0.111 0.59(0.31-1.12) 56 45 0.782 0.91(0.48-1.72) 103 89 0.165 0.72(0.46-1.14) 
2-4 times 40 25 0.010 0.39(0.19-0.79) 33 38 0.438 1.31(0.66-2.59) 73 63 0.197 0.72(0.44-1.17) 
286 
 
 
Plain popcorn (no butter) 
or low fat one 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
8 handfuls = 1 small bag 233 229 0.001  279 258 0.347  512 487 0.002  
 
Monthly 
or less 
Never 42 88  Ref 38 41  Ref 80 129  Ref 
<1 times 67 48 0.000 0.34(0.20-0.57) 63 55 0.467 0.80(0.45-1.43) 130 103 0.000 0.49(0.33-0.71) 
1-3 times 39 37 0.008 0.45(0.25-0.80) 62 44 0.162 0.65(0.36-1.18) 101 81 0.001 0.49(0.33-0.74) 
 
Weekly 
 
1 times 47 31 0.000 0.31(0.17-0.56) 63 47 0.213 0.65(0.36-1.18) 110 78 0.000 0.44(0.29-0.65) 
2-4 times 23 14 0.001 0.29(0.13-0.62) 25 28 0.916 0.69(0.38-1.23) 48 42 0.016 0.54(0.32-0.89) 
5-6 times 7 2 0.016 0.13(0.02-0.68) 8 17 0.162 1.03(0.51-2.08) 15 19 0.518 0.78(0.37-1.63) 
 
Daily 
 
1 times 6 7 0.319 0.55(0.17-1.760) 20 20 0.845 1.97(0.76-5.08) 26 27 0.155 0.64(0.35-1.18) 
2-3 times 2 1 0.248 0.23(0.02-2.70) 0 6 0.467 0.92(0.43-1.98) 2 7 0.341 2.17(0.44-10.70) 
+4 times 0 1 ---- ---- 0 0 ---- ---- 0 1 ---- ---- 
 
Buttered or regular 
microwave popcorn 
Boys p 
value 
OR 
95%CI 
Girls p value OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
8 handfuls = 1 small bag 234 231 0.013  278 256 0.520  512 487 0.045  
 
Monthly 
or less 
Never 71 50  Ref 76 56  Ref 147 106  Ref 
<1 times 61 46 0.799 1.07(0.63-1.81) 62 58 0.347 1.27(0.77-2.08) 123 104 0.388 1.17(0.81-1.68) 
1-3 times 35 32 0.394 1.29(0.71-2.36) 54 43 0.774 1.08(0.63-1.83) 89 75 0.440 1.16(0.78-1.73) 
 
Weekly 
 
1 times 40 75 0.000 2.66(1.57-4.51) 47 44 0.382 1.27(0.74-2.17) 87 119 0.001 1.89(1.30-2.75) 
2-4 times 18 22 0.134 1.73(0.84-3.56) 19 28 0.045 2.00(1.01-3.93) 37 50 0.013 1.87(1.14-3.06) 
5-6 times 5 2 0.509 0.56(0.10-3.04) 5 9 0.127 2.44(0.77-7.68) 10 11 0.353 1.52(0.62-3.72) 
 
Daily 
 
1 times 3 4 0.417 1.89(0.40-8.83) 14 14 0.464 1.35(0.59-3.07) 17 18 0.288 1.46(0.72-2.98) 
2-3 times 1 0 ---- ---- 1 3 0.229 4.07(0.41-40.17) 2 3 0.427 2.08(0.34-12.66) 
+4 times 0 0 ---- ---- 0 1 ----  0 1 ---- ---- 
 
Flavoured popcorn (such 
as caramel popcorn … 
etc) 
Boys p 
value 
OR 
95%CI 
Girls p value OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
8 handfuls = 1 small bag 229 227 0.107  274 250 0.269  503 477 0.135  
 Never 141 129  Ref 161 120  Ref 302 249  Ref 
 5-6 times 11 10 0.274 0.57(0.21-1.54) 15 11 0.701 0.83(0.33-2.10) 26 21 0.262 0.68(0.34-1.33) 
 
Daily 
 
1 times 7 9 0.717 0.81(0.27-2.45) 13 17 0.375 1.48(0.61-3.57) 20 26 0.792 1.09(0.55-2.15) 
2-3 times 1 1 0.751 0.63(0.03-10.58) 4 7 0.309 1.99(0.52-7.49) 5 8 0.616 1.34(0.41-4.34) 
+4 times 0 3 ---- ---- 0 4 ---- ---- 0 7 ---- ---- 
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Monthly 
or less 
<1 times 42 47 0.411 1.22(0.75-1.97) 54 50 0.346 1.24(0.79-1.95) 96 97 0.225 1.22(0.88-1.70) 
1-3 times 22 20 0.985    0.99(0.51-1.90) 23 32 0.037 1.86(1.03-3.35) 45 52 0.126 1.40(0.90-2.16) 
 
Weekly 
 
1 times 10 23 0.021 2.51(1.15-5.48) 19 20 0.313 1.41(0.72-2.76) 29 43 0.021 1.79(1.09-2.96) 
2-4 times 10 2 0.052 0.21(0.04-1.01) 9 11 0.288 1.64(0.65-4.08) 19 13 0.614 0.83(0.40-1.71) 
5-6 times 2 3 0.591 1.64(0.27-9.96) 1 8 0.026 10.73(1.32-86.97) 3 11 0.023 4.44(1.22-16.11) 
 
Daily 
 
1 times 2 3 0.591 1.64(0.27-9.96) 7 6 0.806 1.15(0.37-3.51) 9 9 0.687 1.21(0.47-3.10) 
2-3 times 0 0 ---- ---- 0 1 ---- ---- 0 1 ---- ---- 
+4 times 0 0 ---- ---- 0 2 ---- ---- 0 2 ---- ---- 
 
Cream soups (chowders, 
potato, cheese, or chicken) 
Boys p 
value 
OR 
95%CI 
Girls p value OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
½ cup = 1 medium bowl 233 229 0.247  277 254 0.748  510 483 0.096  
 
Monthly 
or less 
Never 106 83  Ref 129 108  Ref 235 191  Ref 
<1 times 54 55 0.276 1.30(0.81-2.08) 68 63 0.642 1.10(0.72-1.69) 122 118 0.282 1.19(0.86-1.63) 
1-3 times 36 32 0.655 1.13(0.65-1.98) 40 28 0.521 0.83(0.48-1.44) 76 60 0.883 0.97(0.65-1.43) 
 
Weekly 
 
1 times 26 47 0.003 2.30(1.32-4.03) 29 28 0.629 1.15(0.64-2.05) 55 75 0.011 1.67(1.12-2.49) 
2-4 times 7 8 0.482 1.46(0.50-4.18) 9 17 0.060 2.25(0.96-5.26) 16 25 0.051 1.92(0.99-3.70) 
5-6 times 3 2 0.862 0.85(0.13-5.21) 0 7 ---- ---- 3 9 0.053 3.69(0.98-13.82) 
 
Daily 
 
1 times 1 1 0.863 1.27(0.07-20.72) 1 2 0.480 2.38(0.21-26.70) 2 3 0.504 1.84(0.30-11.15) 
2-3 times 0 1 ---- ---- 0 1 ---- ---- 0 2 ---- ---- 
+4 times 0 0 ---- ---- 1 0 ---- ---- 1 0 ---- ---- 
 
Oats soup 
Boys p 
value 
OR 
95%CI 
Girls p value OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
½ cup = 1 medium bowl 234 231 0.008  278 255 0.375  512 486 0.002  
 
Monthly 
or less 
Never 66 48  Ref 61 57  Ref 127 105  Ref 
<1 times 61 106 0.000 2.38(1.46-3.89) 71 81 0.417 1.22(0.75-1.97) 132 187 0.002 1.71(1.21-2.41) 
1-3 times 58 37 0.644 0.87(0.50-1.52) 69 45 0.176 0.69(0.41-1.17) 127 82 0.201 0.78(0.53-1.14) 
 
Weekly 
 
1 times 31 22 0.942 0.97(0.50-1.89) 47 40 0.741 0.91(0.52-1.58) 78 62 0.855 0.96(0.63-1.46) 
2-4 times 10 11 0.385 1.51(0.59-3.84) 21 18 0.816 0.91(0.44-1.89) 31 29 0.670 1.13(0.64-1.99) 
5-6 times 2 2 0.754 1.37(0.18-10.10) 6 5 0.856 0.89(0.25-3.08) 8 7 0.915 1.05(0.37-3.01) 
 
Daily 
 
1 times 3 3 0.704 1.37(0.26-7.10_ 1 5 0.131 5.35(0.60-47.20) 4 8 0.158 2.41(0.70-8.25) 
2-3 times 2 2 0.754 1.37(0.18-10.10) 1 3 0.318 3.21(0.32-31.76) 3 5 0.345 2.01(0.47-8.63) 
+4 times 1 0 ---- ---- 1 1 0.962 1.07(0.06-17.51) 2 1 0.683 0.60(0.05-6.76) 
 
Tomato soup Boys p OR Girls p value OR Normal Weight Obese Group p OR 
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Normal 
Weight 
Obese value 95%CI Normal 
Weight 
Obese 95%CI Group value 95%CI 
½ cup = 1 medium bowl 234 231 0.014  277 254 0.784  511 485 0.483  
 
Monthly 
or less 
Never 178 154  Ref 192 193  Ref 370 347  Ref 
<1 times 27 59 0.000 2.52(1.52-4.18) 42 27 0.094 0.64(0.37-1.07) 69 86 0.110 1.32(0.93-1.88) 
1-3 times 14 5 0.097 0.41(0.14-1.17) 17 11 0.271 0.64(0.29-1.41) 31 16 0.059 0.55(0.29-1.02) 
 
Weekly 
 
1 times 11 8 0.716 0.84(0.33-2.14) 15 13 0.705 0.86(0.40-1.86) 26 21 0.622 0.86(0.47-1.55) 
2-4 times 3 2 0.777 0.77(0.12-4.67) 6 6 0.993 0.99(0.31-3.13) 9 8 0.913 0.94(0.36-2.48) 
5-6 times 0 1 ---- ---- 3 1 0.341 0.33(0.03-3.21) 3 2 0.709 0.71(0.11-4.28) 
 
Daily 
 
1 times 0 2 ---- ---- 2 1 0.570 0.49(0.04-5.53) 2 3 0.608 1.59(0.26-9.62) 
2-3 times 1 0 ---- ---- 0 1 ---- ---- 1 1 0.964 1.06(0.06-17.11) 
+4 times 0 0 ---- ---- 0 1 ---- ---- 0 1 ---- ---- 
 
Bean soups such as pea, 
lentil and black bean 
Boys p 
value 
OR 
95%CI 
Girls p value OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
½ cup = 1 medium bowl 232 231 0.099  278 256 0.998  510 487 0.418  
 
Monthly 
or less 
Never 181 164  Ref 225 204  Ref 406 368  Ref 
<1 times 28 53 0.004 2.08(1.26-3.45) 25 23 0.962 1.01(0.55-1.84) 53 76 0.017 1.58(1.08-2.30) 
1-3 times 8 4 0.339 0.55(0.16-1.86) 12 9 0.674 0.82(0.34-2.00) 20 13 0.360 0.71(0.35-1.46) 
 
Weekly 
 
1 times 9 5 0.389 0.61(0.20-1.86) 9 8 0.968 0.98(0.37-2.58) 18 13 0.540 0.79(0.38-1.64) 
2-4 times 4 4 0.890 1.10(0.27-4.48) 5 6 0.648 1.32(0.39-4.40) 9 10 0.661 1.22(0.49-3.05) 
5-6 times 1 1 0.945 1.10(0.06-17.78) 0 0 ---- ---- 1 1 0.945 1.10(0.06-17.70) 
 
Daily 
 
1 times 0 0 ---- ---- 2 3 0.583 1.65(0.27-10.00) 2 3 0.582 1.65(0.27-9.95) 
2-3 times 1 0 ---- ---- 0 2 ---- ---- 1 2 0.519 2.20(0.19-24.43) 
+4 times 0 0 ---- ---- 0 1 ---- ---- 0 1 ---- ---- 
 
Vegetable soup 
Boys p 
value 
OR 
95%CI 
Girls p value OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
½ cup = 1 medium bowl 234 231 0.121  280 257 0.970  514 488 0.471  
 
Monthly 
or less 
Never 96 114  Ref 127 115  Ref 223 229  Ref 
<1 times 53 62 0.949 0.98(0.62-1.55) 45 45 0.688 1.10(0.68-1.79) 98 107 0.716 1.06(0.76-1.47) 
1-3 times 33 21 0.045 0.53(0.29-0.98) 46 33 0.374 0.79(0.47-1.32) 79 54 0.042 0.66(0.45-0.98) 
 
Weekly 
 
1 times 27 19 0.113 0.59(0.31-1.13) 24 25 0.655 1.15(0.62-2.12) 51 44 0.441 0.84(0.53-1.30) 
2-4 times 15 7 0.051 0.39(0.15-1.00) 19 15 0.710 0.87(0.42-1.79) 34 22 0.110 0.63(0.35-1.11) 
5-6 times 4 5 0.940 1.05(0.27-4.03) 7 8 0.662 1.26(0.44-3.59) 11 13 0.738 1.15(0.50-2.62) 
 1 times 6 3 0.230 0.42(0.10-1.72) 10 12 0.529 1.32(0.55-3.18) 16 15 0.806 0.91(0.44-1.89) 
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Daily 
 
2-3 times 0 0 ---- ---- 2 2 0.922 1.10(0.15-7.96) 2 2 0.979 0.97(0.13-6.97) 
+4 times 0 0 ---- ---- 0 2 ---- ---- 0 2 ---- ---- 
 
7- Sugar, Spreads and Dressing 
Sugar, honey, syrup 
(including in coffee, tea, 
cereal and/or any foods) 
Boys p 
value 
OR 
95%CI 
Girls p value OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 table spoon = 15 g 233 231 0.000  279 258 0.582  512 489 0.000  
 
Monthly 
or less 
Never 35 29  Ref 44 34  Ref 79 63  Ref 
<1 times 29 24 0.997 0.99(0.48-2.07) 56 35 0.499 0.80(0.43-1.49) 85 59 0.562 0.87(0.54-1.39) 
1-3 times 39 12 0.017 0.37(0.16-0.83) 49 42 0.738 1.10(0.60-2.03) 88 54 0.278 0.76(0.47-1.23) 
 
Weekly 
 
1 times 27 35 0.212 1.56(0.77-3.16) 40 39 0.468 1.26(0.67-2.36) 67 74 0.172 1.38(0.86-2.21) 
2-4 times 30 31 0.538 1.24(0.61-2.51) 26 23 0.712 1.14(0.55-2.34) 56 54 0.456 1.20(0.73-1.99) 
5-6 times 13 15 0.466 1.39(0.57-3.39) 9 11 0.363 1.58(0.58-4.24) 22 26 0.241 1.48(0.76-2.85) 
 
Daily 
 
1 times 49 45 0.752 1.10(0.58-2.09) 47 58 0.120 1.59(0.88-2.88) 96 103 0.179 1.34(0.87-2.07) 
2-3 times 6 13 0.083 2.61(0.88-7.74) 8 8 0.639 1.29(0.44-3.80) 14 21 0.100 1.88(0.88-3.99) 
+4 times 5 27 0.001 6.51(2.22-19.07) 0 8 ---- ---- 5 35 0.000 8.77(3.24-23.71) 
 
Peanut butter, other nut 
spreads 
Boys p 
value 
OR 
95%CI 
Girls p value OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 table spoon = 15 g 234 229 0.003  277 253 0.075  511 482 0.003  
 
Monthly 
or less 
Never 103 79  Ref 115 79  Ref 218 158  Ref 
<1 times 34 29 0.718 1.11(0.62-1.97) 57 48 0.405 1.22(0.75-1.97) 91 77 0.407 1.16(0.81-1.68) 
1-3 times 21 23 0.290 1.42(0.73-2.76) 26 38 0.010 2.12(1.19-3.78) 47 61 0.008 1.79(1.16-2.75) 
Jam, marmalade, Jelly 
Boys p 
value 
OR 
95%CI 
Girls p value OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 table spoon = 15 g 233 230 0.001  278 258 0.474  511 488 0.012  
 
Monthly 
or less 
Never 88 80  Ref 110 90  Ref 198 170  Ref 
<1 times 52 27 0.048 0.57(0.32-0.99) 66 48 0.619 0.88(0.55-1.41) 118 75 0.097 0.74(0.51-1.05) 
1-3 times 26 31 0.378 1.31(0.71-2.39) 39 33 0.903 1.03(0.60-1.77) 65 64 0.504 1.14(0.76-1.71) 
 
Weekly 
 
1 times 29 65 0.001 2.46(1.44-4.198) 35 36 0.408 1.25(0.73-2.16) 64 101 0.001 1.83(1.26-2.67) 
2-4 times 24 17 0.479 0.77(0.39-1.55) 20 29 0.077 1.77(0.94-3.34) 44 46 0.403 1.21(0.76-1.93) 
5-6 times 7 3 0.288 0.47(0.11-1.88) 0 2 ---- ---- 7 5 0.757 0.83(0.25-2.66) 
 
Daily 
 
1 times 7 4 0.472 0.62(0.17-2.22) 8 15 0.072 2.29(0.93-5.64) 15 19 0.281 1.47(0.72-2.99) 
2-3 times 0 3 ---- ---- 0 2 ---- ---- 0 5 ---- ---- 
+4 times 0 0 ---- ---- 0 3 ---- ---- 0 3 ---- ---- 
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Weekly 
 
1 times 32 71 0.000 2.89(1.73-4.81) 39 35 0.331 1.30(0.76-2.23) 71 106 0.000 2.06(1.43-2.96) 
2-4 times 23 16 0.785 0.90(0.44-1.83) 19 33 0.004 2.52(1.34-4.76) 42 49 0.043 1.61(1.01-2.55) 
5-6 times 9 4 0.378 0.57(0.17-1.95) 5 4 0.824 1.16(0.30-4.47) 14 8 0.602 0.78(0.32-1.92) 
 
Daily 
 
1 times 11 6 0.519 0.71(0.25-2.00) 10 8 0.759 1.16(0.44-3.08) 21 14 0.817 0.92(0.45-1.86) 
2-3 times 1 1 0.852 1.30(0.08-21.16) 5 4 0.824 1.16(0.30-4.47) 6 5 0.820 1.15(0.34-3.83) 
+4 times 0 0 ---- ---- 1 4 0.118 5.82(0.63-53.07) 2 4 0.128 5.51(0.61-49.85) 
 
Nutella spread 
Boys p 
value 
OR 
95%CI 
Girls p value OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 table spoon = 15 g 234 230 0.215  273 253 0.139  507 483 0.054  
 
Monthly 
or less 
Never 35 28  Ref 34 29  Ref 69 57  Ref 
<1 times 31 35 0.330 1.41(0.70-2.82) 45 45 0.629 1.17(0.61-2.23) 76 80 0.313 1.27(0.79-2.04) 
1-3 times 32 15 0.184 0.58(0.26-1.29) 61 39 0.376 0.75(0.39-1.41) 93 54 0.154 0.70(0.43-1.14) 
 
Weekly 
 
1 times 57 59 0.412 1.29(0.69-2.39) 51 41 0.857 0.94(0.49-1.79) 108 100 0.614 1.12(0.71-1.74) 
2-4 times 43 47 0.344 1.36(0.71-2.60) 33 35 0.534 1.24(0.62-2.47) 76 82 0.265 1.30(0.81-2.08) 
5-6 times 14 17 0.344 1.51(0.63-3.60) 11 20 0.094 2.13(0.87-5.17) 25 37 0.064 1.79(0.96-3.32) 
 
Daily 
 
1 times 16 27 0.065 2.10(0.95-4.66) 31 27 0.954 1.02(0.49-2.08) 47 54 0.218 1.39(0.82-2.35) 
2-3 times 4 2 0.602 0.62(0.10-3.66) 6 12 0.128 2.34(0.78-7.03) 10 14 0.242 1.69(0.70-4.10) 
+4 times 2 0 ---- ---- 1 5 0.116 5.86(0.64-53.08) 3 5 0.351 2.01(0.46-8.80) 
 
Tahini 
Boys p 
value 
OR 
95%CI 
Girls p 
value 
OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
Oil and vinegar dressing 
Boys p 
value 
OR 
95%CI 
Girls p value OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 tea spoon = 5 g 232 228 0.180  278 252 0.013  510 480 0.004  
 
Monthly 
or less 
Never 124 107  Ref 139 85  Ref 263 192  Ref 
<1 times 33 31 0.764 1.08(0.62-1.89) 46 58 0.003 2.06(1.28-3.30) 79 89 0.017 1.54(1.08-2.20) 
1-3 times 28 26 0.809 1.07(0.59-1.94) 35 29 0.289 1.35(0.77-2.37) 63 55 0.389 1.19(0.79-1.79) 
 
Weekly 
 
1 times 24 47 0.004 2.26(1.30-3.95) 22 37 0.001 2.75(1.52-4.97) 46 84 0.000 2.50(1.66-3.75) 
2-4 times 11 11 0.741 1.15(0.48-2.78) 17 17 0.183 1.63(0.79-3.37) 28 28 0.267 1.37(0.78-2.38) 
5-6 times 6 1 0.131 0.19(0.02-1.63) 9 11 0.141 1.99(0.79-5.02) 15 12 0.818 1.09(0.50-2.39) 
 
Daily 
 
1 times 5 4 0.912 0.92(0.24-3.54) 7 12 0.037 2.80(1.06-7.39) 12 16 0.126 1.82(0.84-3.95) 
2-3 times 0 1 ---- ---- 2 1 0.870 0.81(0.07-9.15) 2 2 0.754 1.37(0.19-9.81) 
+4 times 1 0 ---- ---- 1 2 0.336 3.27(0.29-36.61) 2 2 0.754 1.37(0.19-9.81) 
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1 table spoon = 15 g 233 230 0.006  277 256 0.154  510 486 0.000  
 
Monthly 
or less 
Never 87 58  Ref 100 79  Ref 187 137  Ref 
<1 times 50 34 0.944 1.02(0.59-1.76) 51 44 0.730 1.09(0.66-1.80) 101 78 0.779 1.05(0.72-1.52) 
1-3 times 28 21 0.725 1.12(0.58-2.16) 51 35 0.597 0.86(0.51-1.46) 79 56 0.874 0.96(0.64-1.45) 
 
Weekly 
 
1 times 35 52 0.004 2.22(1.29-3.83) 35 48 0.040 1.73(1.02-2.93) 70 100 0.001 1.95(1.33-2.84) 
2-4 times 23 40 0.002 2.60(1.41-4.80) 22 21 0.578 1.20(0.62-2.35) 45 61 0.007 1.85(1.18-2.88) 
5-6 times 6 10 0.092 2.50(0.86-7.25) 6 12 0.075 2.53(0.91-7.04) 12 22 0.015 2.50(1.19-5.23) 
 
Daily 
 
1 times 4 11 0.020 4.12(1.25-13.58) 11 13 0.356 1.49(0.63-3.51) 15 24 0.025 2.18(1.10-4.31) 
2-3 times 0 3 ---- ---- 1 4 0.150 5.06(0.55-46.20) 1 7 0.036 9.55(1.16-78.56) 
+4 times 0 1 ---- ---- 0 0 ---- ---- 0 1 ---- ---- 
 
Olive oil 
Boys p 
value 
OR 
95%CI 
Girls p value OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 tea spoon = 5 g 233 229 0.002  278 254 0.686  511 483 0.067  
 
Monthly 
or less 
Never 62 94  Ref 78 68  Ref 140 162  Ref 
<1 times 24 30 0.545 0.82(0.44-1.54) 38 26 0.425 0.78(0.43-1.42) 62 56 0.255 0.78(0.51-1.19) 
1-3 times 26 21 0.061 0.53(0.27-1.02) 32 38 0.289 1.36(0.76-2.41) 58 59 0.554 0.87(0.57-1.34) 
 
Weekly 
 
1 times 23 28 0.500 0.80(0.42-1.52) 42 37 0.970 1.01(0.58-1.74) 65 65 0.487 0.86(0.57-1.30) 
2-4 times 41 22 0.001 0.35(0.19-0.65) 23 21 0.893 1.04(0.53-2.05) 64 43 0.017 0.58(0.37-0.90) 
5-6 times 11 11 0.362 0.66(0.26-1.61) 19 18 0.821 1.08(0.52-2.23) 30 29 0.528 0.83(0.47-1.46) 
 
Daily 
 
1 times 39 16 0.000 0.27(0.13-0.52) 38 34 0.928 1.02(0.58-1.80) 77 50 0.007 0.56(0.36-0.85) 
2-3 times 5 3 0.215 0.39(0.09-1.71) 7 6 0.977 0.98(0.31-3.06) 12 9 0.341 0.64(0.26-1.58) 
+4 times 2 4 0.753 1.31(0.23-7.42) 1 6 0.078 6.88(0.80-58.60) 3 10 0.113 2.88(0.77-10.67) 
 
Mayonnaise, other 
creamy dressing 
Boys p 
value 
OR 
95%CI 
Girls p value OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 tea spoon = 5 g 230 229 0.434  278 251 0.062  508 480 0.050  
 
Monthly 
or less 
Never 83 77  Ref 111 77  Ref 194 154  Ref 
<1 times 50 43 0.772 0.92(0.55-1.54) 51 51 0.139 1.44(0.88-2.34) 101 94 0.375 1.17(0.82-1.66) 
1-3 times 17 24 0.236 1.52(0.76-3.04) 44 33 0.776 1.08(0.63-1.84) 61 57 0.445 1.17(0.77-1.78) 
 
Weekly 
 
1 times 44 56 0.217 1.37(0.83-2.26) 36 42 0.055 1.68(0.98-2.86) 80 98 0.019 1.54(1.07-2.21) 
2-4 times 23 19 0.739 0.89(0.45-1.76) 18 25 0.043 2.00(1.02-3.92) 41 44 0.214 1.35(0.84-2.17) 
5-6 times 1 4 0.196 4.31(0.47-39.42) 4 13 0.009 4.68(1.47-14.91) 5 17 0.005 4.28(1.54-11.87) 
 
Daily 
 
1 times 9 3 0.135 0.35(0.09-1.37) 13 8 0.800 0.88(0.35-2.24) 22 11 0.230 0.63(0.29-1.33) 
2-3 times 1 1 0.958 1.07(0.06-17.53) 1 2 0.391 2.88(0.25-32.35) 2 3 0.489 1.89(0.31-11.45) 
+4 times 2 2 0.941 1.07(0.14-7.84) 0 0 ---- ---- 2 2 0.818 1.26(0.17-9.04) 
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Ghee 
Boys p value OR 
95%CI 
Girls p value OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 tea spoon = 5 g 234 227 0.184  274 254 0.019  508 481 0.157  
 
Monthly 
or less 
Never 140 161  Ref 162 125  Ref 302 286  Ref 
<1 times 35 24 0.074 0.59(0.33-1.05) 49 30 0.375 0.79(0.47-1.32) 84 54 0.045 0.67(0.46-0.99) 
1-3 times 24 11 0.016 0.39(0.18-0.84) 15 23 0.051 1.98(0.99-3.96) 39 34 0.739 0.92(0.56-1.49) 
 
Weekly 
 
1 times 21 17 0.310 0.70(0.35-1.38) 24 36 0.022 1.94(1.10-3.42) 45 53 0.319 1.24(0.81-1.91) 
2-4 times 8 6 0.439 0.65(0.22-1.92) 11 14 0.234 1.64(0.72-3.75) 19 20 0.749 1.11(0.58-2.12) 
5-6 times 3 4 0.848 1.15(0.25-5.26) 5 7 0.319 1.81(0.56-5.85) 8 11 0.429 1.45(0.57-3.66) 
 
Daily 
 
1 times 2 1 0.498 0.43(0.03-4.84) 6 15 0.018 3.24(1.22-8.59) 8 16 0.090 2.11(0.89-5.01) 
2-3 times 1 3 0.409 2.60(0.26-25.36) 1 0 ---- ---- 2 3 0.616 1.58(0.26-9.54) 
+4 times 0 0 ---- ---- 1 4 0.0143 5.18(0.57-46.95) 1 4 0.199 4.22(0.46-38.01) 
 
Ketchup 
Boys p value OR 
95%CI 
Girls p value OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 table spoon = 15 g 234 230 0.169  279 257 0.141  513 487 0.066  
 
Monthly 
or less 
Never 27 21  Ref 47 29  Ref 74 50  Ref 
<1 times 16 10 0.660 0.80(0.30-2.12) 36 22 0.979 0.99(0.49-2.00) 52 32 0.747 0.91(0.51-1.60) 
1-3 times 31 23 0.906 0.95(0.43-2.09) 34 44 0.024 2.09(1.10-3.99) 65 67 0.095 1.52(0.93-2.50) 
 
Weekly 
 
1 times 54 78 0.069 1.85(0.95-3.62) 65 55 0.291 1.37(0.76-2.46) 119 133 0.024 1.65(1.07-2.55) 
2-4 times 59 66 0.288 1.43(0.73-2.81) 43 42 0.152 1.58(0.84-2.96) 102 108 0.050 1.56(1.00-2.45) 
5-6 times 17 15 0.783 1.13(0.46-2.78) 19 19 0.229 1.62(0.73-3.55) 36 34 0.266 1.39(0.77-2.52) 
 
Daily 
 
1 times 25 14 0.458 0.72(0.30-1.71) 32 31 0.191 1.57(0.79-3.08) 57 45 0.565 1.16(0.68-1.98) 
2-3 times 3 2 0.872 0.85(0.13-5.60) 3 11 0.010 5.94(1.52-23.10) 6 13 0.027 3.20(1.14-8.99) 
+4 times 2 1 0.726 0.64(0.05-7.57) 0 4 ---- ---- 2 5 0.127 3.70(0.69-19.82) 
8- Drinks 
Fresh Fruits juice (100%) 
Boys p 
value 
OR 
95%CI 
Girls p value OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 cup = 250 ml   234 231 0.002  277 256 0.353  511 487 0.044  
 
Monthly 
or less 
Never 17 27  Ref 29 22  Ref 46 49  Ref 
<1 times 44 65 0.843 0.93(0.45-1.90) 57 40 0.824 0.92(0.46-1.83) 101 105 0.922 0.97(0.60-1.58) 
1-3 times 50 52 0.249 0.65(0.31-1.34) 55 51 0.559 1.22(0.62-2.39) 105 103 0.739 0.92(0.56-1.49) 
 
Weekly 
 
1 times 41 43 0.273 0.66(0.31-1.38) 57 58 0.386 1.34(0.69-2.60) 98 101 0.895 0.96(0.59-1.57) 
2-4 times 37 17 0.004 0.28(0.12-0.66) 33 26 0.922 1.03(0.48-2.21) 70 43 0.051 0.57(0.33-1.00) 
5-6 times 9 6 0.156 0.42(0.12-1.39) 10 15 0.170 1.97(0.74-5.23) 19 21 0.922 1.03(0.49-2.17) 
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Daily 
 
1 times 31 11 0.001 0.22(0.08-0.55) 31 30 0.523 1.27(0.60-2.69) 62 41 0.097 0.62(0.35-1.09) 
2-3 times 3 8 0.486 1.67(0.39-7.22) 4 11 0.047 3.62(1.01-12.92) 7 19 0.055 2.54(0.98-6.62) 
+4 times 2 2 0.659 0.63(0.08-4.89) 1 3 0.247 3.95(0.38-40.64) 3 5 0.555 1.56(0.35-6.92) 
 
Fruits juice drinks (e.g. 
35%) 
Boys p value OR 
95%CI 
Girls p value OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 cup = 250 ml   233 229 0.089  276 256 0.682  509 485 0.249  
 
Monthly 
or less 
Never 13 9  Ref 14 11  Ref 27 20  Ref 
<1 times 12 16 0.257 1.92(0.62-5.97) 12 13 0.572 1.37(0.45-4.19) 24 29 0.226 1.63(0.73-3.60) 
1-3 times 20 21 0.436 1.51(0.53-4.32) 24 19 0.988 1.00(0.37-2.72) 44 40 0.577 1.22(0.59-2.52) 
 
Weekly 
 
1 times 30 44 0.129 2.11(0.80-5.57) 30 31 0.566 1.31(0.51-3.35) 60 75 0.126 1.68(0.86-3.29) 
2-4 times 42 49 0.279 1.68(0.65-4.33) 50 41 0.925 1.04(0.42-2.54) 92 90 0.400 1.32(0.69-2.52) 
5-6 times 25 27 0.388 1.56(0.56-4.27) 26 33 0.318 1.61(0.63-4.14) 51 60 0.188 1.58(0.79-3.16) 
 
Daily 
 
1 times 79 48 0.782 0.87(0.34-2.20) 93 81 0.811 1.10(0.47-2.57) 172 129 0.969 1.01(0.54-1.88) 
2-3 times 8 13 0.172 2.34(0.69-7.98) 25 20 0.971 1.01(0.38-2.72) 33 33 0.435 1.35(0.63-2.86) 
+4 times 4 2 0.737 0.72(0.10-4.82) 2 7 0.096 4.45(0.76-25.85) 6 9 0.243 2.02(0.62-6.61) 
 
Cordial (e.g. blue or pink 
cocktail, SUNTOP, 
AlRabie … etc.) 
Boys p 
value 
OR 
95%CI 
Girls p value OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 cup = 250 ml = 1 can 233 228 0.024  271 252 0.564  504 480 0.058  
 
Monthly 
or less 
Never 39 27  Ref 41 29  Ref 80 56  Ref 
<1 times 26 26 0.325 1.44(0.69-3.00) 29 17 0.630 0.82(0.38-1.78) 55 43 0.680 1.11(0.66-1.88) 
1-3 times 24 12 0.453 0.72(0.30-1.68) 20 22 0.261 1.55(0.72-3.35) 44 34 0.731 1.10(0.62-1.93) 
 
Weekly 
 
1 times 31 15 0.373 0.69(0.31-1.53) 28 26 0.456 1.31(0.64-2.68) 59 41 0.978 0.99(0.58-1.67) 
2-4 times 33 33 0.295 1.44(0.72-2.87) 40 34 0.585 1.20(0.62-2.32) 73 67 0.265 1.31(0.81-2.11) 
5-6 times 20 29 0.054 2.09(0.98-4.44) 26 24 0.475 1.30(0.62-2.71) 46 53 0.061 1.64(0.97-2.77) 
 
Daily 
 
1 times 51 75 0.015 2.12(1.15-3.89) 70 77 0.132 1.55(0.87-2.76) 121 152 0.006 1.79(1.18-2.72) 
2-3 times 5 6 0.401 1.73(0.48-6.26) 14 17 0.214 1.71(0.73-4.02) 19 23 0.124 1.72(0.86-3.47) 
+4 times 4 5 0.409 1.80(0.44-7.34) 3 6 0.164 2.82(0.65-12.23) 7 11 0.116 2.24(0.82-6.14) 
 
Regular soft drinks (Coke, 
Pepsi, 7Up...etc.) 
Boys p 
value 
OR 
95%CI 
Girls p value OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 can = 1 cup = 250 ml 232 230 0.000  275 249 0.536  507 479 0.012  
 
Monthly 
Never 46 32  Ref 81 65  Ref 127 97  Ref 
<1 times 40 21 0.427 0.75(0.37-1.51) 55 43 0.921 0.97(0.58-1.63) 95 64 0.551 0.88(0.58-1.33) 
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or less 1-3 times 43 21 0.315 0.70(0.352-1.39) 31 31 0.469 1.24(0.68-2.26) 74 52 0.712 0.92(0.59-1.43) 
 
Weekly 
 
1 times 52 70 0.025 1.93(1.08-3.44) 46 56 0.108 1.51(0.91-2.52) 98 126 0.006 1.68(1.15-2.44) 
2-4 times 33 63 0.001 2.74(1.48-5.08) 36 27 0.824 0.93(0.51-1.69) 69 90 0.011 1.70(1.13-2.57) 
5-6 times 6 7 0.390 1.67(0.51-5.45) 10 12 0.381 1.49(0.60-3.68) 16 19 0.227 1.55(0.76-3.18) 
 
Daily 
 
1 times 8 13 0.093 2.33(0.86-6.28) 13 9 0.751 0.86(0.34-2.14) 21 22 0.343 1.37(0.71-2.63) 
2-3 times 4 2 0.712 0.71(0.12-4.16) 3 6 0.209 2.49(0.60-10.35) 7 8 0.451 1.49(0.52-4.26) 
+4 times 0 1 ---- ---- 0 0 ---- ---- 0 1 ---- ---- 
 
Low calorie soft drinks 
(Diet Coke, Diet Pepsi, 
and Diet 7Up … etc).   
Boys p 
value 
OR 
95%CI 
Girls p value OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 can = 1 cup = 250 ml 230 230 0.010  273 253 0.213  503 483 0.001  
 
Monthly 
or less 
Never 209 175  Ref 245 209  Ref 454 384  Ref 
<1 times 6 16 0.018 3.18(1.22-8.31) 13 12 0.848 1.08(0.48-2.42) 19 28 0.069 1.74(0.95-3.16) 
1-3 times 6 11 0.130 2.19(0.79-6.04) 6 13 0.064 2.54(0.94-6.80) 12 24 0.017 2.36(1.16-4.79) 
 
Weekly 
 
1 times 5 17 0.007 4.06(1.46-11.22) 6 9 0.292 1.75(0.61-5.02) 11 26 0.005 2.79(1.36-5.72) 
2-4 times 3 7 0.142 2.78(0.71-10.93) 1 5 0.108 5.86(0.67-50.56) 4 12 0.029 3.54(1.13-11.08) 
5-6 times 0 1 ---- ---- 1 3 0.278 3.51(0.36-34.06) 1 4 0.165 4.72(0.52-42.49) 
 
Daily 
 
1 times 1 3 0.271 3.58(0.36-34.75) 1 2 0.488 2.34(0.21-26.03) 2 5 0.197 2.95(0.57-15.32) 
2-3 times 0 0 ---- ---- 0 0 ---- ---- 0 0 ---- ---- 
+4 times 0 0 ---- ---- 0 0 ---- ---- 0 0 ---- ---- 
 
Energy Drinks (Red Bull, 
Power Horse … etc.) 
Boys p 
value 
OR 
95%CI 
Girls p value OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 can = 1 cup = 250 ml 234 230 0.888  279 254 0.768  513 484 0.908  
 
Monthly 
or less 
Never 225 224  Ref 268 238  Ref 493 462  Ref 
<1 times 4 2 0.570 0.49(0.04-5.52) 4 4 0.868 1.12(0.27-4.55) 8 6 0.682 0.80(0.27-2.32) 
1-3 times 3 2 0.355 0.25(0.01-4.72) 2 2 0.906 1.12(0.15-8.05) 5 4 0.814 0.85(0.22-3.19) 
 
Weekly 
 
1 times 1 0 ---- ----- 1 4 0.180 4.50(0.50-40.57) 2 4 0.383 2.13(0.38-11.70) 
2-4 times 0 0 ---- ---- 2 5 0.219 2.81(0.54-14.64) 2 5 0.242 2.66(0.51-13.81) 
5-6 times 0 0 ---- ---- 0 0 ---- ---- 1 2 0.536 2.13(0.19-23.61) 
 
Daily 
 
1 times 0 0 ---- ---- 1 0 ---- ---- 1 0 ---- ---- 
2-3 times 0 0 ---- ---- 1 1 ---- ---- 1 1 ---- ---- 
+4 times 0 0 ---- ---- 0 0 ---- ---- 0 0 ---- ---- 
 
Arabic Coffee 
Boys p 
value 
OR 
95%CI 
Girls p value OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal Obese Normal Obese 
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Weight Weight 
1 small = 6 fluid ounces 233 231 0.006  276 254 0.934  509 485 0.082  
 
Monthly 
or less 
Never 117 100  Ref 137 120  Ref 254 220  Ref 
<1 times 27 17 0.366 0.73(0.38-1.42) 33 28 0.911 0.96(0.55-1.69) 60 45 0.508 0.86(0.56-1.32) 
1-3 times 19 55 0.000 3.38(1.88-6.08) 33 28 0.911 0.96(0.55-1.69) 52 83 0.002 1.84(1.24-2.72) 
 
Weekly 
 
1 times 35 33 0.724 1.10(0.63-1.90) 19 21 0.494 1.26(0.64-2.45) 54 54 0.501 1.15(0.76-1.75) 
2-4 times 15 13 0.972 1.01(0.46-2.23) 15 17 0.493 1.29(0.62-2.70) 30 30 0.600 1.15(0.67-1.97) 
5-6 times 5 2 0.370 0.46(0.08-2.465) 5 7 0.433 1.59(0.49-5.16) 10 9 0.935 1.03(0.41-2.60) 
 
Daily 
 
1 times 14 10 0.681 0.83(0.35-1.964) 29 26 0.938 1.02(0.57-1.83) 43 36 0.889 0.96(0.59-1.55) 
2-3 times 0 1 ----  3 6 0.250 2.28(0.55-9.32) 3 7 0.155 2.69(0.68-10.54) 
+4 times 1 0 ----  2 1 0.649 0.57(0.05-6.37) 3 1 0.410 0.38(0.04-3.72) 
 
Coffee with milk (e.g. 
Cappuccino, Flat white … 
etc.) 
Boys p 
value 
OR 
95%CI 
Girls p value OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 small cup 232 230 0.009  277 254 0.093  510 484 0.003  
 
Monthly 
or less 
Never 86 78  Ref 113 81  Ref 199 159  Ref 
<1 times 56 29 0.043 0.57(0.33-0.98) 65 51 0.703 1.09(0.68-1.74) 121 80 0.290 0.82(0.58-1.17) 
1-3 times 34 61 0.010 1.97(1.17-3.32_ 41 42 0.175 1.42(0.85-2.39) 75 103 0.003 1.71(1.19-2.47) 
 
Weekly 
 
1 times 33 34 0.660 1.13(0.64-2.00) 29 35 0.073 1.68(0.95-2.97) 62 69 0.106 1.39(0.93-2.08) 
2-4 times 12 14 0.552 1.28(0.56-2.94) 9 22 0.004 3.41(1.49-7.79) 21 36 0.010 2.14(1.20-3.82) 
5-6 times 2 4 0.369 2.20(0.39-12.37) 1 4 0.127 5.58(0.61-50.85) 3 8 0.079 3.33(0.87-12.78) 
 
Daily 
 
1 times 9 10 0.676 1.22(0.47-3.17) 16 15 0.489 1.30(0.61-2.79) 25 25 0.458 1.25(0.69-2.26) 
2-3 times 0 0 ---- ---- 3 1 0.511 0.46(0.04-4.55) 3 1 0.451 0.41(0.04-4.04) 
+4 times 0 0 ---- ---- 0 3 ---- ---- 0 3 ---- ---- 
 
Tea (sweetened) 
Boys p value OR 
95%CI 
Girls p value OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
1 medium cup 232 230 0.001  273 256 0.702  505 486 0.008  
 
Monthly 
or less 
Never 51 45  Ref 77 62  Ref 128 107  Ref 
<1 times 28 17 0.311 0.68(0.33-1.41) 29 23 0.963 0.98(0.51-1.87) 57 40 0.474 0.83(0.52-1.35) 
1-3 times 24 66 0.000 3.11(1.68-5.76) 35 39 0.260 1.38(0.78-2.43) 59 105 0.000 2.12(1.41-3.20) 
 
Weekly 
 
1 times 46 41 0.973 1.01(0.56-1.80) 37 46 0.120 1.54(0.89-2.66) 83 87 0.262 1.25(0.84-1.86) 
2-4 times 33 25 0.649 0.85(0.44-1.65) 28 26 0.657 1.15(0.61-2.16) 61 51 0.999 1.00(0.63-1.57) 
5-6 times 13 7 0.334 0.61(0.22-1.66) 11 16 0.166 1.80(0.78-4.17) 24 23 0.669 1.14(0.61-2.14) 
 
Daily 
1 times 32 26 0.805 0.92(0.47-1.77) 46 37 0.997 0.99(0.57-1.72) 78 63 0.872 0.96(0.63-1.47) 
2-3 times 5 3 0.611 0.68(0.15-3.00) 8 6 0.900 0.93(0.30-2.82) 13 9 0.677 0.82(0.34-2.01) 
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 +4 times 0 0 ---- ---- 2 1 0.700 0.62(0.05-7.00) 2 1 0.676 0.59(0.05-6.68) 
 
Water (Tap, bottled) 
Boys p 
value 
OR 
95%CI 
Girls p value OR 
95%CI 
Normal Weight 
Group 
Obese Group p 
value 
OR 
95%CI Normal 
Weight 
Obese Normal 
Weight 
Obese 
 1 cup = 250 ml 236 226 0.002  274 253 0.109  501 479 0.000  
 
Monthly 
or less 
Never 0 0 ---- ---- 0 0 ---- ---- 0 0 ---- ---- 
<1 times 0 0 ---- ---- 0 0 ---- ---- 0 0 ---- ---- 
1-3 times 0 0 ---- ---- 0 0 ---- ---- 0 0 ---- ---- 
 
Weekly 
 
1 times 0 0 ---- ---- 0 0 ---- ---- 0 0 ---- ---- 
2-4 times 3 2 0.377 0.54(0.14-2.08) 2 2 0.855 0.83(0.11-6.00) 5 4 0.459 0.60(0.16-2.28) 
5-6 times 8 3 0.048 0.25(0.06-0.99) 4 4 0.798 0.83(0.20-3.40) 12 7 0.092 0.44(0.17-1.14) 
 
Daily 
 
1 times 39 23 0.036 0.52(0.28-0.957 43 35 0.135 0.67(0.40-1.12) 73 58 0.010 0.60(0.40-0.88) 
2-3 times 91 59 0.000 0.44(0.29-0.67) 111 75 0.003 0.56(0.38-0.82) 202 134 0.000 0.50(0.37-0.66) 
+4 times 95 139  Ref 114 137  Ref 209 276  Ref 
 
The End. 
